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is being depleted. Consumption in this country 
alone runs close to 2,500,000 barrels daily, so that 
even a continuation of the process of creation would 
have to be at that rate to offset consumption. Many 
men, especially those in government, make great use 
of this condition as they plead for conservation of 
this natural resource. 

When the program becomes questionable it is in 
the probability that the oil industry may be forced 
into very low or perhaps no profits in an effort to 
conserve oil. If oil resources are being depleted 
certainly it is a part of sound conservation to pez- 
mit the industry to enjoy profit during the period 
of depletion. 

Absence of profit during the process of depletion 
leaves the industry in no position to produce motor 
fuels and lubricants from other sources. Scientific 
progress in the last few years definitely indicates 
that the end of oil from the earth’s crust will not 
mean the end of liquid fuel in the form of hydro- 
carbons. These can be secured in sufficient quantity 
and at low cost and will be secured as soon as there 
is need for them. 

However, there must be profit in the operations 
of the present industry. It will require capital to 
shift from one source to others. 


Japan’s Oil is essential to military activities. 
Oil Likewise it is essential to commercial 

. and social enterprise. Japan con- 
tinues quietly to make important additions to its 
large stores of oil and this storage long ago passed 
any record quantity in the history of the country 
and far past requirements for industrial and social 
usage. The Japanese government is reticent in dis- 
cussing such matters and foreign trade statistics 
are no true index. Japan does not confine its pur- 
chases to any one country. Some who are consid- 
ered at least familiar with Oriental conditions are 
convinced that the country and its island possessions 
have excessive oil reserves above ground far beyond 
its commercial needs. The country’s government 
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if not impossible. Other far-sighted countries, with 
national defense in mind, are thinking along similar 
lines, some are actively engaged in preparations. All 
are desirous of a petroleum producing and refining 
industry within their national borders. Wars, if 
they come, can be lost for want of oil, or for lack of 
it in strategic locations. 


Whenever the average U. S. motorist 
spent a dollar for gasoline last year, 
he obtained less than 70 cents worth 
of motor fuel. The balance of his money was paid 
for the tax. According to Dr. F. G. Crawford of 
Syracuse University, the gasoline tax since its in- 
ception 15 years ago has steadily risen from a point 
where it was taking an insignificant fraction of the 
motorist’s dollar to a point where it took more than 
30.4 percent of his total fuel bill in 1933. 

Dr. Crawford, a national authority on the gasoline 
tax, is making a study of the trend and effects of 
the tax over the past 15 years. In 1919, the first 
year of the gasoline tax, he found that only one 
fourth of one cent out of every dollar spent by the 
motorist for gasoline went toward tax. Five years 
later the tax amounted to four cents out of each 
dollar paid, and in 1928 it amounted to 14.5 cents. 
Last year the tax amounted to nearly one half the 
cost of the gasoline itself, and almost one third of 
the retail price. 

The principal reason why the motorist does not 
rebel against a tax so heavy, Dr. Crawford believes, 
is due to the fact that it is paid in many installments 
and when the motorist is in a willing mood. “The 
tax on five gallons may be from 15 to 40 cents,” 
says Dr. Crawford. “It is paid when the motorist 
is in a willing mood. He is taking a pleasure trip 
or is started on business.” 

Dr. Crawford estimates that the average motorist 
drives 7200 miles a year and gets an average of 12 
miles per gallon of gasoline. He will purchase about 
600 gallons during a year with a total tax of from 
$18 to $48 per year, depending upon the rates in 
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the state in which he resides. “What if this motor- 
ist were asked to pay his gasoline tax in one or two 
installments, like a property tax?” he asks. “The 
protest which would go up would be heard all over 
the United States.” 

We are so definitely living in an “oil age” that 
temporary periods of distress must be followed by 
improved conditions. This thought should give us 
courage when in the midst of a serious over-pro- 
duction problem. If oil were not such a vital factor 
in the life and progress of the world, there might 
be cause for growing alarm. Many industries real- 
ize they have passed through their peak production 
periods and are definitely on the decline. Such in- 
dustries are often forced to give way to newer and 
greater accomplishments. 

The oil industry undobutedly has not reached a 
peak production and consumption point, since new 
uses are more than offsetting losses to competing 
industries. The automobile continues to set the 
pace, and many parts of the world are showing 
heavy increases in oil consumption. 


Oil for Every time there appears a prophe- 
cy as to the depletion of oil re- 
21 Years sources in this country there comes 
to mind the stery of the scientific lecturer who 
foretold the end of the world in fifty million years. 
A little old lady down in front raised her hand to 
stop the speaker and with a very worried and anx- 
ious expression asked the scientist to repeat his 
statement. “The world is to come to and end in 
50,000,000 years,” he stated. “Oh,” said the lady, 
“T thought you said 15,000,000 years.” 

Now comes a release from the Independent Pe- 
troleum Association of California stating that the 
ultimate petroleum resources of the United States 
exceed 658 billion barrels, or more than 700 years 
supply, at present and anticipated rates of consump- 
tion. In the past 75 years, 15 billion barrels have 
been consumed, and the present rate is less than one 
billion barrels a year. The sources from which 
petroleum is obtained are natural reservoirs, oil 
shales and coals. The look into the future would 
be somewhat comforting were it not for the fact 
that the association divides future production as 
only 21 years for natural reservoirs, oil shales suf- 
ficient for 92 years and coals more than 595 years’ 
supply. 

There have been several such investigations of 
late years. This one may be right. But each time 
some committee of scientists has mixed up statistics, 
estimates, and looked into the crystal, something has 
happened. One prophecy was followed by Seminole, 
Oklahoma City, Kettleman Hills, and others of 
their time. Another was followed by East Texas, 


Conroe and others; all impertinently casting aside 
the best figures of our best guesstimaters. Now 
what’s going to happen? 

At any rate, and regardless of best estimates of 
best estimaters, the refiner will do well to continue 
improving his process facilities, to study improved 
methods and to install newly developed modern 
manufacturing equipment. Keeping abreast of 
technical and engineering development is certainly 
essential, whether crude oil is available for 21 years, 
or ten times that, or more. 


A crisis has arrived in the petroleum 
industry. Immediate developments are 
expected to determine whether the industry will 
operate under the “control process” or if it is to 
be a case of open competition with little or no re- 
strictions of any kind. 


Crisis 


Recently several smaller purchasers cut the price 
of crude oil. These concerns are buying oil in East 
Texas, Arkansas and Kansas. As this is being 
written no general price cut has resulted, which 
lends hope that crude oil postings will not be slashed 
generally. Apparently other purchasers of oil, in- 
cluding the larger concerns, are going to give en- 
forcement agencies a chance to do something worth 
while. A number of important steps were taken 
by enforcement forces during the month, which 
may relieve the industry of its hot oil burden. How- 
ever, actual results must be awaited, as the moves 
heretofore have not been successful. Of interest 
is the drop in tank car shipments. Meanwhile the 
industry is waiting the outcome of the most im- 
portant crisis it has experienced in a long time. 


Regardless of which way the tide turns it must 
be remembered, however, that the outlook is not as 
dark as it may appear. True, conditions may be 
very severe for a time, but over a long duration 
the industry is in an excellent position. The old 
saying that there is a silver lining to every cloud 
is certainly true in the present predicament of the 
industry. The industry is confronted with the ne- 
cessity of producing a tremendous amount of oil 
during the decade if it is to keep pace with con- 
sumption, which today amounts to 2,500,000 barrels 
daily. With this outlook it seems certain that the 
industry is to see better times before many years. 

Also it may be well that the crisis has arrived. 
The industry as a whole has been sitting back try- 
ing to determine the trend, but events have not been 
of such character to permit it to do so. Now oil 
men will be able to see which way it is heading. 
Knowing this they will be enabled to run their busi- 
ness accordingly, which removes a great uncertainty 
—whether developments are opposed or favorable 
to their ideas. 
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Very often new methods or 
products that come later to 
have industrial significance 
originate independently of established industry and 
achieve their first growth with private speculative 
backing. Activity of this sort may well have some 
bearing upon the important question as to whether 
new industries will be found. An examination of 
conditions furthering such activity is of interest. 
Currently the threat of inflation, coupled with 
high taxes and fluctuating monetary policies, tends 


Conservative 
Speculation 


to stimulate interest in forms of investment which 
hold the prospect of material enhancement in value. 
With the element of risk now so greatly increased 
in established investment fields, capital of the more 
venturesome sort may well regard the risk of new 
enterprise as not disproportionately greater. 

In the field of new enterprise, technical develop- 
ments, new processes, products, and the like occupy 
a prominent place. The most profitable monopo- 
lies are those involving the ownership of new 
technical developments during the period of their 
first growth and commercial application. Specu- 
lation in such developments is an important func- 
tion in an economic sense, and, when successful, the 
rewards have been consistent with its importance. 

Marked restrictions have been thrown about the 
activities of stock and other speculative markets; 
hence the type of capital which seeks a greater re- 
turn than is represented by a normal manufactur- 
ing profit must in some measure turn to the field 
of new development. Further, banking and invest- 
ment houses incur much less liability under pres- 
ent statutes in underwriting issues based upon new 
enterprises than in underwriting the securities of 
long-established concerns. 


The immediate future promises to be a period 
of unusual industrial development. The depression 
has been a stimulant to change; it is historically 
true that the greatest changes in industrial methods 
have followed per‘ods of depression. The new in- 
dustrial-control legislation provides a great stimulus 
to development, as emphasis will be greater upon 
savings or improvements to be realized in produc- 
tion and upon the development of new products 
to command less competitive markets. 

Current conditions appear to be propitious for 
activity in new developments. Courtesy, Industrial 
Bulletin, Arthur D. Little, Inc. 


In new refinery construction there is 
a well established trend toward erec- 
tion of plants near important and growing markets 
rather than locating them near producing fields. 
Enlargement of refining capacity is now under way 
in Europe and the Near and Far East, which move- 
ment undoubtedly will increase in importance in 
the next few years, for in addition to the logic of 
locating plants in close proximity to distribution, 
the trend is greatly aided by the nationalistic poli- 
cies dominating all governments. Both logic and 
policy led France, Germany, and Italy and Japan to 
establishment of a petroleum refining industry. Eng- 
land is strengthening her position, as are other Euro- 
pean countries, including some of the smaller oes. 
Not only is a continuation of expansion in refin- 
ing facilities indicated for the immediate future, but 
it is expected that the programs will be speeded up 
in several countries. It means of course, less ex- 
ports from this country, but greatly increased vol- 
ume of crude oil moving throughout the world. 


Foreign 


Humble Oil & Refining Company’s Conroe, Texas, natural gasoline plant. 
One of the newer installations in the Gulf Coast area 
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Lomitas Mountain View 











Lomita Gasoline Company’s plant No. 2, Mountain View, 
California, showing inlet and outlet scrubbers, main ab- 
sorber, fixed gas absorber and boiler plant 





HREE years ago J. A. Campbell, consulting engi- 

neer and general manager, Lomita Gasoline Com- 
pany, built his forty-ninth natural gasoline plant. 
Just recently, in the Mountain View field, California, 
he completed plant number 50. In a personal com- 
munication he states that when an engineer who built 
his forty-ninth plant three years ago, and just com- 
pletes his fiftieth plant, it is likely to contain some 
features that are, to say the least, unusual. And, he 
says that the Good Book says that an idle brain is 
the devil’s workshop, but the Good Book would never 
attempt to state what is going on in the mind of a 
plant builder who was accustomed to building six to 
10 plants a year, but has not had an opportunity to 
build one for three years. In the accompanying 
article Mr. Campbell interestingly presents some of 
the unusual features of the latest plant erected under 
his supervision, and the newest in California. (He 
refrains from mentioning any or all of the 32 fruit 
bearing apricot trees in the plant yard. He does, 
however, tell of a neat idea for air-cooling the office 
and staff rooms—an idea that should be appreciative- 
ly appropriated by others.) 
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HE Lomita Gasoline Company’s Plant No. 2 js -! 
located in the Mountain View field 10 miles south- me 
east of Bakersfield. This field, like most things in Cal the 
fornia, is unusual. It was discovered several years ago, all - 
but due to the fact that the discovery well was at one BOT 
end of the field and that some of the follow-up develop-§ W4S° 
ment was very disappointing, it was not until the Mo 2x4 
hawk Clendenin came in as a good well, approximately chan: 
two miles to the northwest, that the boom really gotf on bi 
under way. Even then there were many heart breaks easte 
as the structure is very narrow in that end of the field of cl 
and many dry holes have been drilled. Some nice from 
wells have recently been brought in to the northwest jine | 
and it seems to be the concensus of opinion that the them 
structure is much wider there. Some even predict that throt 
the field will extend into the city of Bakersfield. wate: 


Another interesting thing about this field is the 
“lousy” looking sand that is capable of building up cas- 
ing pressure of 2000 pounds and produces 3000 barrels 
of 30 gravity oil. Due to curtailment, proration, etc, 
these wells which come in making from two to fou 
thousand barrels of oil and from a million to two 
million cubic feet of gas, are very quickly pinched back 
to where they produce on an average of 120,000 cubic 
feet of gas each. Also, they permit only one well to 
10 acres, so the gathering system is rather extensive 
Also dry gas, if and when, must be returned to the 
leases. We thought when we first started up we might 
have to burn fuel oil under the plant boilers and that 
would be bad. However, some of the large companies, 
whose gas we have under contract, are drilling with 
electricity and also, for the period of establishing a 
allowable, the wells produce lots of gas and they att 
coming in at frequent intervals, so we have not as ye 
been reduced to that expedient which would be quite a 
ignominious procedure for a gasoline plant operator. 

In this district the wind has a habit of getting up atl 
going places with suddenness and dispatch. There § 
not much to stop it for the spaces hereabouts are wit 
and certainly open so one of the problems was to desig! 
a cooling tower which would cool and still retain is 
cooling medium. 

Ever since the introduction of the Mist-D-Fier som 
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five years ago, the writer has had an irresistible desire 
to adapt this type of baffling to cooling tower siding, 
so the building of this plant presented a much coveted 
opportunity. The tower frame consisting of bents of 
three vertical posts, was assembled and braced with 
struts and girts and internal cables with turn-buckle 
tighteners, in the usual manner. Around the entire 
frame 2x 4s were run, nailed flat at four-foot vertical 
intervals. Next the channels were nailed on, extending 
vertically. These channels were made up of 1 x 12 red- 
wood boards with flanges of 1x 1%4 redwood stripping 
nailed at right angles to their edges so that the outer 


a sides of the strips were flush with the edges of the 


, 25s 
south- 
| Cali 
S ago, 
it one 
velop- 
2 Mo- 
nately 
ly got 
reaks, 
e field 
> nice 
hwest 
at the 
t that 


is the 
p cae 
arrels 
1, etc, 
) four 
0 two 
1 back 
cubic 
yell to 
nsive. 
to the 
might 
d that 
panies, 
with 
ng afl 
by are 


















as yel 
rite al 
‘or. 

1p and 
ere 1s 
> wide 
desigh 
ain is 


- some 


Vo. 1! 


1x 12s. These channels were nailed in vertical lines, 
the bottom one resting on the concrete of the pit and 
the top one extending two feet above the top plate of 
the framework. The flange strips extend inwardly on 
all sides of the tower and the channels are spaced 
horizontally four inches apart. When the single row 
was run all the way around the tower, a second row of 
2x4 spacers was nailed to the outer or flat side of the 
channels and then a second row of channels was nailed 
on but staggered with reference to the first row. On the 
eastern side and southern end of the tower, a third row 
of channels was put in place. The prevailing wind is 
from the northwest. The third row is, of course, in 
line with the first, and the second is staggered between 
them. With these spaced baffles, the air moves freely 
through the tower but yet it is impossible to lose any 
water through wind drift. The decided changes in di- 


rection which the air takes, are sufficient to throw out 
the water so that it runs down the inner faces of the 
channels. Since the tower has been in operation, we 
have experienced four winds in excess of 50 miles per 
hour velocity and yet not even a mist blows out of the 
tower. The apron on the leeward side remains abso- 
lutely dry. 

Another departure from conventional design is the 
arrangement of the coils in the tower. These consist 
of cooling units made up of two eight-inch headers and 
51 20-foot lengths of one-inch pipe between them. The 
pipes are so staggered as to present a solid front to the 
falling water. These cooler units are all placed near the 
top of the tower just a short distance below the sprays. 
There are two decks spaced four feet apart just below 
the cooling coils for the purpose of slowing up the 
water and effecting steam liberation, but below the 
lower deck, the water has an unbroken drop of 30 feet. 
The spray system is laid out so as to cover the entire 
tower and this falling water exerts an asperating effect 
in drawing fresh air into the tower near the top, and 
expelling it near the bottom. The advantages of this 
arrangement of coils are as follows: 

1. Every engineer knows that water evaporated from 
the surface of a pipe is much more effective in cooling 
a pipe and its contents than water that contacts a pipe 
without evaporation. The reason for this is that by the 
first method, latent heat is liberated in large quantities 
and the second method is merely a transfer of a small 
amount of sensible heat. If the coils are high in the 














Pump house, evaporator, raw storage tank, cooling tower and stabilizer system 
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Stabilizer reboiler, reflux tank and feed and reflux pumps. The spring balanced outside float on the relief 
tank controls the gasoline production by operating a balanced valve in a hot by-pass around reflux condensers 
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tower they have better opportunity of being contacted 
by any wind blowing through the tower. 

2. For the same reason if the water contacts the hot 
pipes up above surface barriers, the steam liberated has 
a better opportunity of being swept out of the tower. 

3. Liberating and sweeping the steam out of the 
upper part of the tower allows the water to fall through 
an atmosphere that is not saturated with steam or water 
vapor attempting to struggle up through the falling 
water as is the case when the hot coils are placed in 
the bottom of the tower. This, of course, permits much 
better evaporation of some of the falling water and 
better cooling. 

4. Instead of having a large mass of warm water in 
the pit, with water vapor rising from it and cutting 
down the efficiency of the tower, the coldest water is 
in the pit. 

5. With the pipes close under the sprays and thor- 
oughly wetted at all times, the alternate wetting and 
drying of the pipes with its resultant oxidation is 
eliminated. 

The only offsetting factors to all these advantages 
are the slightly greater first cost of building the tower 
frame heavy enough to support the high load and the 
few extra feet of pipe in the leads up and down. 

The evaporator used in the plant is of the fraction- 
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ating type with the reflux returning to the top tray by 
gravity. This is accomplished by mounting the partial 
condenser sections in one end of the cooling tower, the 
four bays necessary being higher than the rest of the 
tower. The cooler units for this service are above the 
sprays which direct the water upward and the header 
on the outlet end of each section has a large boot-leg 
from the bottom of which a pipe runs down to a header 
discharging into the de-watering tank. Each of the 
pipes from the boot-legs to the header, has a valve near 
the ground on the outside of the tower, easily accessible 
to the operator, and the valve from the No. 1 unit 1s 
always open. When the plant is lightly loaded, this unit 
condenses sufficient reflux for the proper control of 
end point. The other valves being closed, the liquid 
condensed in. their corresponding cooler units, passes 
on through into the final condenser sections. When the 
load on the plant increases, the second valve is opened, 
which cuts in another unit to the condensation of reflux. 
By this method we are able to use a hot reflux of just 
the right composition, and we do not excessively chill 
the evaporator. Also with this method, a much higher 
top temperature can be carried on the evaporator. 

A motor valve in the reflux line, between the top of 
the reflux de-watering tank and the reflux inlet to the 
top plate of the evaporator, is operated thermostatically 
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At right—Details of reflux header 
showing valved leads from each of 
the dephlegmator sections. 


Below—Placing cooler units in the 
top of the cooling tower, and show- 
ing design details of the tower 
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by a bulb in the vapor outlet from the evaporator, and 
maintains a constant top temperature. 


Another interesting feature of the plant is the means 
for dsicharging condensate from the steam heaters on 
the evaporator and the stabilizer. This is done by a 
balanced valve motivated by a boiler feed water level 
regulator. As the condensed steam rises in the inclined 
working tube, the tube contracts, depressing the end 
casting, which movement opens the valve. 

Steam for operating the pumps and for use in the oil 
heaters is developed in three 150-horsepower return 
tubular boilers, completely equipped with automatic feed 
water level regulators and gas regulators for maintain- 
ing steady pressure. The oil heaters are elevated suffici- 
ently to return the condensed steam directly to the 
boilers, which conserves considerable heat, since this 


= 


water returns to the boilers at a temperature of 340° F. 
The hot oil, after leaving the preheaters, enters a 
separator, where the fixed gases are taken off and cooled 
in a separate cooling system and returned along with 
the uncondensed still vapors to the reabsorber. This 
makes the condensers much more effective in condens- 
ing the normal still output and enables us to put a high 
percentage of butanes into the finished product. 

The gas in this field is especially rich in normal and 
iso-butane. The propane content is such that the stabil- 
izer excess reflux makes an excellent liquid gas. This 
excess reflux is bled off to the pressure storage tanks 
from which the shipping tanks are filled. This produc- 


tion amounts to approximately 60 percent of the natural 
gasoline production. When the make is faster than the 
demand for this product, an outside spring balanced 
float on the side of the reflux tank, opens a balanced 
valve on the hot by-pass around the reflux condensers 
and puts hot stabilizer overhead direct into the dry 
gas line. 

Probably the most interesting feature of the plant, 
especially on hot summer days, is the air cooling system 
for the offices and staff room. A 24-inch air duct brings 
cold air direct from a separator located in the cooling 
tower, over to the office building. A 3500 cubic foot 
per minute squirrel-cage blower is the motivating agent. 
Registers with shutters in the center of the ceiling of 
each room control the distribution of the cold air. The 
offices during hot weather are maintained at a delight- 
ful temperature and at night the bedroom is so cool that 
even though residents in the valley are sleeping on their 
porches or out in their yards, in the staff room we sleep 
under a blanket. 

At present the plant is producing close to 7000 gallons 
of natural gasoline per day, running around 94 percent 
recovery, 91 degrees A.P.I. and containing 46 percent 
of normal butane. The gas is coming from eight wells, 
two of which are establishing potentials. By the first 
of the year, according to present drilling schedule, 22 
wells will be hooked up. The capacity of the plant is 
20,000 gallons per day of gasoline from 14,000,000 
cubic feet of gas. A second main absorber is now being 
installed. 


Classification sump, storage tanks and absorption oil tanks. The air duct from 
the cooling tower to the office building shown just in front of the tanks 
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Improved Motor Oils 


M. OTTO, F. L. MILLER, A. J. BLACKWOOD 
and G. H. B. DAVIS 


Standard Oil Development Company, 
Elizabeth, New Jersey 


: ope average motorist travels greater distances 
and at appreciably higher driving speeds each 
year. Improved highways in all parts of the coun- 
try, combined with car speeds up to and above 85 
miles per hour, have brought this about. Further- 
more, most states having severe winters now have 
facilities for keeping these highways open in even 
the worst weather, and this has resulted in an enor- 
mous increase in long-distance driving the year 
round. Yearly mileages of 30,000 to 50,000 miles 
are far from uncommon, and average driving speeds 
of 40 miles per hour—necessitating 50 to 60 miles 
per hour in the open stretches—are the rule rather 
than the exception. 

Since the typical automobile represents an in- 
vestment of some $700 and a yearly operating cost 
of about $500, it is not surprising that the petroleum 
and automotive industries have found the average 
motorist giving increased attention to the proper 
lubrication of his car when driving under these more 
severe conditions. He has very definite ideas as to 
what he wants the lubricant to do, and he is not at 
all unreasonable in his demands. Certainly, no pro- 
gressive marketer of oils can overlook these needs 
and demands, and it is the purpose of this paper to 
summarize how recent developments in motor-oil 
manufacture are meeting them. 

From the motorist’s point oi view there are essen- 
tially only two seasons of the year—summer and 
winter. Summer includes that part of the year when 
motoring is pleasant and temperatures are definitely 
above freezing. Winter includes the months when 
temperatures may at any time drop below freezing 
in a matter of hours, requiring anti-freeze in the 
radiator, especially good gasoline for starting and 
warming up, and a motor oil which will permit of 
quick starting. 

A picture of the length of summer for the United 
States as defined above is shown in Figure 1. The 
data for this plot were taken from U. S. Weather 
Bureau statistics for the past 25 years. From this 
it is seen that along the Gulf and Pacific coasts 
“summer” conditions prevail the year round. In the 
area commonly referred to as the “Deep South,” 
“summer” lasts from March to November. For over 
half of the United States, including the industrial 
East and the agricultural Middle West, “summer” 
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ABSTRACT 


RESENT-DAY driving conditions have empha- 
sized the importance of supplying the motorist 
with a crankcase oil that is outstanding in the fol- 
lowing characteristics: 
1. Low consumption. 
2. Low carbon- and sludge-forming tendency. 
3. Ability to give safe lubrication. 
4. Maintain piston seal. 
5. Free flowing in cold weather. 

Analysis of operating conditions indicate that, if 
these results are to be obtained, motor oils with vis- 
cosity indices of 120 and upward must be produced. 
That this condition is recognized by lubricating oil 
manufacturers is indicated, by the large number of 
processes that have bee duced in the past few 
years for the improve viscosity indices of 
motor oils. 

This paper presents a Method for producing oils 
with viscosity indices far beyond anything now com- 
mercially possible. It has been found possible to 
polymerize certain light ends from refinery gasoline 
to viscous products which, when blended with lu- 
bricating oils, increase both the viscosity and the 
viscosity index of the product. 

Extensive motor tests have been conducted on 
blended oils of this type, and have demonstrated 
that these oils are superior in all five of the charac- 
teristics necessary for present-day lubrication of au- 
tomobiles. 

By using oils of this type it is shown that only 
two grades are necessary to answer all the needs of 
passenger-car service, i.e., a winter and a summer 
grade. 

This paper was presented at Fifteenth Annual 
Meeting, American Petroleum Institute, at Dallas, 
Texas, November 14, 1934. 

















normally lasts from May to October; while in the 
Rocky Mountain region it covers only the period 
from June to September. It is during these months 
that by far the greatest amount of high-speed driv- 
ing is done, and a large portion of it is done when 
the mid-day temperatures range between 80° and 
100° F. The lubrication requirements under such 
conditions are particularly exacting. 
In general there are five characteristics that a 
good “summer” oil should possess. These are: 
. Low consumption. 
. Low carbon- and sludge-forming tendency. 
. Ability to give safe lubrication. 
. Maintain piston seal (freedom from ring stick- 
ing). 
5. Free flowing in cool weather. 
A recent survey’ of several thousand motorists 
showed that low oil consumption is the one prop- 
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FIGURE 1 
Dates When Temperatures Are Above 40° F., Based on Monthly Average Daily Minimum Temperatures 


erty most desired by the operator, over 50 percent 
placing this as the foremost requirement. This is 
not simply a question of oil economy. Tests made 
by Wilkin? showed that when high-viscosity oils are 
used to obtain low oil consumption, there was a cor- 
responding increase in gasoline consumption which 
slightly over-balances the savings in oil cost.. This 
is confirmed by data reported by Graves, Mougey, 
and Upham.* It is rather a question of freedom 
from worry as to whether the oil is running low or a 
guarantee that the investment represented by the 
car is amply protected from sudden loss. One of the 
foremost automotive engineers in the country re- 
cently remarked that the average motorist is con- 
tent to stop frequently for fuel, but hates to have 
the hood of the car lifted: that, were the oil filler 
at the rear of the car along with the gasoline filler, 
there would be a negligible number of complaints on 
oil consumption. Be that as it may, the motorist of 
today wants, first of all, low consumption with the 
lubricant he uses. 
LOW CARBON- AND SLUDGE-FORMING 
TENDENCY 

There exists a popular belief that a long hard 
drive will burn out the carbon in an engine. This is 
partly true, provided the carbon is the result of slow- 
speed city driving, and is of the sooty or soft flaky 
type. Actually on a hard drive, especially when an 
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excess of oil reaches the combustion chamber, a very 
hard carbon accumulation may develop—resulting in 
higher operating temperatures and excessive detona- 
tion and pre-ignition. Furthermore, the high pis- 
ton temperatures (reaching 650° F. on the under- 
side of the crown) may cause excessive oxidation 
and coking of the oil at that point. This coke even- 
tually drops down into the oil; and may, with some 
lubricants, mix with gummy oxidation products to 
form sludges which clog oil screens and oil lines and 
ultimately burn out bearings. A satisfactory oil for 
high-speed summer driving should be low-carbon and 
stable to exidation to insure cool running, freedom 
from knock, freedom from sludge, and possible bear- 
ing failure. 
ABILITY TO GIVE SAFE LUBRICATION 

Many tests* * have been recorded to show that even 
the lightest motor oils on the market are sufficiently 
viscous to give safe lubrication. On the other hand, 
there has always been the feeling among garage me- 
chanics and maintenance superintendents that an 
oil must possess a certain “body” (particularly when 
drained hot) to insure lubrication. This conflict be- 
tween scientific observation and popular conception 
is probably based on the fact that most engine tests 
are carrired out on motors in good condition, where- 
as the garageman’s observations are made on a wide 
variety of cars in every conceivable mechanical con- 
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dition—including a large percentage driven by peo- 
ple who often mistreat the car. 

Since lubrication service is primarily a sort of in- 
surance against all possible risks of damage, it is 
highly desirable to market an oil which has suf- 
ficent factor of safety to meet all the demands made 
upon it, and for this reason it is better to err on the 
side of too much safety rather than too little. 


MAINTENANCE OF PISTON SEAL (FREEDOM 
FROM RING STICKING) 

It can be demonstrated that an engine with badly 
worn piston rings, but otherwise in perfect condi- 
tion, will develop almost its normal horsepower. 
Why, then, should it be important for the oil in 
an engine to maintain good piston and piston-ring 
seal, when by so doing, the saving in power and 
fuel is negligible? The results of poor piston seal 
are, broadly speaking, three in number: 

1. While the loss of combustion products is insuf- 
ficient to reduce power seriously, these products do 
heat up the protective oil film to abnormally high 
temperatures—resulting in break-down of the oil, 
and reducing its viscosity to dangerously low values. 
This leads to coking in the ring zone and eventual 
sticking of the rings in their grooves, plus abnormal 
wear due to the reduced viscosity of the oil on the 
sliding surfaces. 

2. When the rings become tight or stuck, they no 
longer are efficient in transmitting heat from the 
piston to the cylinder wall—resulting in increased 
piston temperatures. In extreme cases the pistons 
expand with the heat sufficiently to seize and score 
the sliding surfaces. In less extreme cases an in- 
crease in detonation may be experienced, together 
with an increase in oil consumption due to poor 
scraping by the rings. The increased oil consump- 
tion may, and ordinarily does, result in excessive car- 
bon deposits in the engine. Increased piston tem- 
peratures cause more coking on the undersides of 
the piston, and a vicious cycle is started. This coke 
gradually falls into the crankcase to form the well- 
known “coffee-grounds” type of deposit. 

3. The sticking of rings permits excessive dilution 
during idling periods, and allows products of com- 
bustion—water, soot, and acidic compounds—to 
reach the crankcase during the entire time the en- 
gine operates. This condition will bring about ex- 
cessive sludge accumulation in the engine, with re- 
sultant ill-effects. 

Thus, while poor piston seal of itself is harmless, 
the consequences are far-reaching and extremely 
vicious. To maintain a good piston seal is perhaps 
the most important single requirement the oil must 
meet; and to do so it must be chemically stable, re- 
tain its viscosity with increase of temperature, and 
be as free from carbon as possible. 


Here and elsewhere throughout this paper it is understood that, un- 
less otherwise stated, viscosity is determined by the Saybolt Universal 
viscosimeter. 


FREE FLOWING IN COOL WEATHER 

This seems at first thought to be an unnecessary 
requirement for a summer oil; but, as previously ex- 
plained, the average motorist recognizes only two 
seasons, and the summer months include those when 
early-morning temperatures approach freezing. Con- 
sequently, increasing viscosity to reduce oil con- 
sumption has its limitations in that it may be dif- 
ficult to start the car in moderately cold weather. 
The limitation on viscosity at, say 40° F., is not as 
severe as it would be at zero or below, because bat- 
tery efficiency is greater at the higher temperature. 
Data are available* showing that starter torque is 
some 25 percent greater at 40° F. than at 0° F. Since 
the average car will barely start at 0° F. with an oil 
having a viscosity* of 30,000 sec. at 40° F., the limit- 
ing viscosity will be about 37,500 sec. to 40,000 sec. 
Possibly of equal importance are the pumping char- 
acteristics of the lubricant. 

Ordinarily, the pour point—or for certain oils 10° 
F. below the pour point—is regarded as the limita- 
tion on pumpability; and on this basis pumping at 
40° F. should offer no problem. Actually, on many 
cars on the road today the oil is not pumped in 
adequate quantities to give safe lubrication when 
viscosity exceeds 25,000 sec.-to 35,000 sec. Above 
this viscosity, oil does not flow readily through the 
oil-pump screen, and the pump cavitates. Probably 
40,000 sec. at 40° F. is the limiting viscosity for a 
wide-range summer oil. 

In view of the above, the low-temperature charac- 
teristics of summer oils cannot be entirely over- 
looked. Since there exists a limitation on maximum 
viscosity at moderately low temperature, and since 
at the same time high viscosity is required at ele- 
vated temperature, the use of an oil of unusually 
good viscosity index is essential. For example, tak- 
ing battery characteristics into consideration on the 
above basis, an SAE-50 oil of 100 sec. at 210° F. 
would permit starting at 51° F. if of 0 viscosity 
index; at 43° F. for 50 VI, at 29° F. for 90 VI, and 
at 14° F. for an oil of 120 VI. 


Consideration of the conditions encountered in 
winter operation indicate that the requirements for 
a winter oil are essentially those of a summer oil as 
given above, except that certain limitations are im- 
posed upon the lubricant as a result of the lower 
temperatures encountered. The factors affecting 
cold starting, as influenced by the oil, have been 
covered in several papers**’ before the Society of 
Automotive Engineers, and in general are well rec- 
ognized. The tentative 10-W and 20-W specifica- 
tions for oils have resulted from this knowledge, and 
this phase of winter-oil requirements need not be en- 
larged upon here. Pumpability, while vitally im- 
portant in winter oils, is perhaps of less importance 
than in summer oils; since—if pour point is satisfac- 
tory—it is reasonably correct to say that, if the oil 
is sufficiently low in viscosity to permit starting in 
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severe weather, its viscosity is not high enough to 
present any pumping problem. 

However, people still desire low consumption for 
winter driving—recognizing, of course, that if start- 
ing is to be obtained some sacrifice on consumption 
is necessary. A very careful analysis of U. S. 
Weather Bureau statistics over the past 25 years 
has shown that, on the average, the variation be- 
tween the coldest 10 percent of the days in a given 
month and the warmest 10 percent of the days in 
the same month is 42° F. Furthermore, this change 
may occur over a single 24-hour day, and the varia- 
tion is substantially the same for all parts of the 
country. This means that, in a region experiencing 
temperatures of —10° F., temperatures above freez- 
ing may be encountered practically overnight. To 
obtain easy starting, coupled with good consump- 
tion, it is essential that the oil used should have the 
highest possible viscosity at elevated temperatures 
compatible with a viscosity which will assure start- 
ing. This requirement is doubly important when 
it is considered that winter, as the automoble driving 
public interprets the term, means those months when 
the minimum temperature is below 30° to 40° F., 
and that there may be occasional days ranging up to 
70° and 80° F. 

Tendency to form sludge—at least the type of 
sludge most noticeable to the car owner—is en- 
hanced during the winter months where more low- 
temperature operation permits greater condensation 
of water inside the engine. If the oil oxidizes during 
the hot operation of the vehicle, these oxidized ma- 
terials emulsify readily with the condensed water 
and form masses of pasty sludge. In this form, the 
sludge is apt to clog filters and oil lines; whereas in 
hot weather the sludge would either be suspended 
in the oil or settle out in the chankcase in quantities 
whose volume would be low even though their 
amount by weight might be just as great. 


In general terms it may be said, then, that the re- 
quirements of a winter oil are similar to those of a 
summer oil—but sacrificing as little as possible in 
any particular while still meeting starting require- 
ments and having, if possible, oxidation resistance 
superior to the summer oil. 

With the requirements for summer and winter oils 
as stated, how are the petroleum and automotive in- 
dustries meeting them? The present method is to 
recommend constantly changing grades to take care 
of conditions as they arise. While this offers a rea- 
sonably satisfactory solution insofar as the manu- 
facturer of cars and the marketer of oils is concerned, 
it is far from satisfactory from the consumer’s point 
of view. He wants to use, at most, two oils during 
the year. The ideal would be, of course, one oil satis- 
factory the year round—having low viscosity to take 
care of the coldest winter weather, and high vis- 


*Determined by extrapolation of Dean and Davis viscosity-index sys- 
tem (Dean and Davis, Chem. & Met. Eng., 36, 618 (1929) beyond 100 VI. 
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cosity to give good consumption in abnormally hot 
weather, and for hard driving. In addition, it should 
possess those other requirements guaranteeing free- 
dom from carbon, sludge, and ring sticking. For 
those areas having wide temperature limits during 
the year, this ideal oil has not as yet been made. 

Such an oil would have to have a viscosity at least 
as low as 20,000 sec. (extrapolated) at 0° F. for easy 
winter starting and—depending upon the type, con- 
dition, etc., of the car in which it would be used— 
viscosities at 210° F. ranging from 65 sec. up to 100 
sec. for summer operation. In terms of viscosity 
index, this would mean oils ranging from 125 VI* 
for the 65-sec. oil up to 139 VI for the 100-sec. prod- 
uct (Table 1). Oils having these viscosities at 210° 
F., but of less than 20,000 sec. at 0° F. (as would be 
required for ease of starting in some of the colder 
sections of the country) would necessarily possess 
even higher viscosity indices. 


TABLE 1 


Relation Between 210° F. Viscosity and Viscosity Index 
for Oil of 20,000 Sec. at 0° F. . 








Viscosity at 210° F. | Viscosity Index 





| 
| 











It is obvious from these data that the ideal oil for 
average year-round use would have to possess a 
viscosity index of above 125. Until recently, how- 
ever, even the oil of 125 VI has been merely a labor- 
atory curiosity, and commercial oils having viscosity 
indices much above that figure are still to be at- 
tained. Even though the single ideal oil may fail to 
materialize, it should still be possible to meet most 
of the requirements with two different grades of oils 
having viscosity indices in the neighborhood of 120. 

The desirability of obtaining improved motor oils 
possessing such outstanding viscosity-temperature 
characteristics has resulted in a tremendous amount 
of work by the petroleum industry to this end. The 
results of laboratory studies have indicated that oils 
of high viscosity index are predominantly paraffinic 
in character, i. e., they contain a large proportion of 
molecular compounds which have paraffin groups in 
some way associated with their structure.’ ® This is 
true of the so-called paraffin-type oils—including the 
Pennsylvania oils, which are the most familiar repre- 
sentatives of this class, and which represent one 
extreme for ordinary mineral oils—and also of many 
others, such as the Mid-Continent type, which are 
also paraffinic, although slightly less so than the 
Pennsylvania oils. Coastal oils, on the other hand, 
are noticeably deficient in the paraffin-type com- 
pounds, and represent the other extreme for mineral 
lubricants. Paraffin wax itself probably possesses 
the highest viscosity index ~f any known hydro- 
carbon “oil.” 
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COMMONLY - KNOWN PROCESSES FOR 
IMPROVING VISCOSITY INDEX OF 
MINERAL OILS 


Intensive efforts have been made by the petroleum 
industry to improve the paraffinicity of mineral oils 
in order to obtain improved viscosity index and the 
accompanying benefits. Included among the differ- 
ent methods which have attained a certain degree of 
success are: 

1. Hydrogenation !° 

2. Solvent extraction 1! 12 13 1415 16 

3. Aluminum-chloride treatment !” 

4. Fuming sulfuric acid 
Hydrogenation brings about improvement in the 
paraffinic nature of an oil, probably by rupturing 
some of the ring compounds, to form paraffin chain- 
like compounds and causing various molecular re- 
arrangements. Solvent extraction—by means of a 
varied line of solvents including phenol,” nitro- 
benzene,” 8,8-dichloroethyl ether** cresylic acid,” 
furfural,> and others #®—accomplishes this by dis- 
solving out the less paraffinic constituents and 
thereby concentrating the more paraffinic ones. 
Aluminum chloride effects a similar improvement by 
a combination of chemical re-arrangement of the 
molecules and the polymerization of the less desir- 
able portions of the oil in the form of sludges. The 
action of fuming sulfuric acid is probably in many 
ways similar to that of aluminum chloride, except 
that it also includes a certain solvent-extraction 
effect. 

In spite of their relative merits, however, all these 
processes are limited in the extent to which they can 
improve the viscosity index of an oil, largely because 
the concentration of paraffin wax builds up with 
the increasing severity of treatment necessary to 
reach the higher viscosity indices—and, when de- 
waxed to a reasonable pour point, the oil is rarely 
over 115 VI, especially in the higher viscosity oils. 


SYNTHETIC HIGH-VISCOSITY-INDEX OILS 

Studies of synthetic compounds have also indi- 
cated that it is possible to produce oils of high 
paraffinicity and viscosity index, although such prod- 
ucts are not available commercially. The work by 
Sullivan, Voorhees, Neeley, and Shankland espe- 
cially deserves consideration.** This work demon- 
strated that high-viscosity-index isoparaffin-type oils 
of low pour points could be produced by the con- 
densation of unsaturated cracked paraffin wax with 
aluminum chloride as a catalyst. When such oils 
were made with viscosity indices of around 110 to 
115, however, it was found that the solidification 
temperatures or pour points rapidly increased. 

Similarly, it has been found that synthetic oils of 
high viscosity index can be made by condensing 
paraffins with aromatic nuclei such as benzene, naph- 
thalene, etc. Extremely viscous oils, ranging up to 
around 120 VI, could be: made by this process,— 
but again trouble was encountered in obtaining 


products having satisfactory pour points. It was 
possible to obtain oils of even higher viscosity in- 
dices by blending these heavy oils with relatively- 
low-viscosity neutrals. Surprisingly, certain of the 
blends possessed viscosity indices higher than either 
of the two components, and in several cases blends 
having as high as 125 VI were obtained. Because 
of costs and other considerations, however, these oils 
have not offered promise of developing into com- 
mercial motor lubricants. 


BLENDED OILS OF HIGH VISCOSITY INDEX 

There are also other ways of improving the viscos- 
ity index of mineral oils which deserve mention, but 
which are not extremely successful. One method 
involves the use of small quantities of rubber—which 
one might logically consider to be an extremely long 
aliphatic hydrocarbon—as a mineral-oil blending or 
thickening agent. Although rubber may improve 
the viscosity index of an oil, it tends to impart other 
undesirable characteristics. It renders the oil 
“stringy” in nature and, because of its high unsatu- 
ration, is readily susceptible to heating and oxida- 
tion—which causes the formation of precipitate or 
sludge. Further, because of its extremely high 
molecular weight, it readily undergoes mechanical 
break-down (loss in molecular weight) in service, 
with a resultant loss of viscosity and viscosity index. 

A second method consists in blending a mineral- 
oil base stock with fatty oils, most of which in them- 
selves possess high viscosity indices. These blends, 
however, are characterized by instability, and often 
cause separation of sludge in the engine—as well as 
demonstrating tendencies toward ring sticking and 
piston scoring, which the fatty oils themselves dis- 
play if employed over an extended period or under 
severe service. This instability renders them unsuit- 
able as automotive-engine lubricants. 

The net result of the studies to date, as will be 
observed from the immediately preceding para- 
graphs, has been the strengthening of the conclusion 
that the highest possible degree of paraffinicity is 
needed to obtain high viscosity indices. It has be- 
come apparent, however, that the upper limit which 
can now be reached in commercially refining min- 
eral oils by the available refining methods is less 
than 120 VI. In other words, the degree of paraffin- 
icity of even the most paraffinic oils is definitely 
limited. For that reason there is little immediate 
hope of obtaining large quantities of high-viscosity- 
index oils in this manner, and it is obviously neces- 
sary to look elsewhere than to normal mineral-oil 
products themselves as a source of the more paraf- 
finic materials. 

To obtain this high degree of paraffinicity it would 
appear that the greatest promise lies in the develop- 
ment of a paraffinic type of material of unusual chain 
length. The work of Sullivan, Voorhees, Neeley, and 
Shankland ** demonstrated that the viscosity indices 
of their synthetic oils improved with the length of 
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the unsaturated paraffin used in the polymerization 
step. As pointed out previously, however, the pour 
(or solidification) points of their products increased 
rapidly as the chain length was increased. A more 
recent article ’® also points out that materials having 
a long paraffinic-chain structure are characterized by 


low viscosity-temperature coefficients. Obvicusly, 
therefore, the product most desired is some sort of 
isoparaffinic material of relatively high molecular 
weight which is not handicapped by a high solidifi- 
cation point. 

Extensive research has recently led to the devel- 
opment and production of such high-molecular- 
weight materials by polymerization of the light ends 
of refinery gasoline. These polymers are liquids sol- 
uble in mineral oils, and possess the remarkable 
property of increasing the viscosity indices of such 
oils even when used in low concentrations. For the 
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sake of simplicity, these materials will be referred 
to as “Exanol” throughout this paper, with the un- 
derstanding that “Exanol” refers to this class of 
compounds rather than any one specific material. 
With the commercial development of such prod- 
ucts, oils having viscosity indices of above 120 have 
become an actuality. As an example, the addition of 
1.3 percent of a given sample of Exanol to an oil of 
201 sec. at 100° F., 46.4 sec. at 210° F., and 93 VI 
resulted in a blend having 100° and 210° F. viscosi- 
ties of 307 and 56.6 sec., respectively, and 120 VI. 
Exanol is a clear and colorless substance which 
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can be made with molecular weights up to many 
thousands, depending upon control of manufacture. 
In consistency they may range from a light fluid oil 
up to highly viscous polymers which barely flow. 
They are pure hydrocarbons, essentially saturated in 
character, possessing a hydrogen-carbon ratio of 
2.0—as would be expected of high-molecular-weight 
paraffinic materials. 

The effect of Exanol upon the viscosities and vis- 
cosity indices of several types of mineral oils is 
illustrated by the data in Table 2 and in Figures 2 
and 3. In Table 2 are summarized the data obtained 
with blends of a typical grade of Exanol in three dif- 
ferent representative types of oils. 

1. A Coastal oil of low viscosity index (viscosity, 

49 sec. at 210° F.). 
2. A paraffin distillate of 90 VI (viscosity, 51.4 sec. 
at 210° F.). 
3. A Pennsylvania-type oil (viscosity, 49 sec. at 
210° F.). 
It will be noted that as the concentration of Exanol 
is increased, the viscosity is increased, and at the 
same time the viscosity index is rapidly improved. 
Figure 2, containng curves for both the 100° F. and 
210° F. viscosity data, clearly demonstrates the vis- 
cosity changes with concentration of Exanol. Simi- 
larly, the curves in Figure 3 illustrate the effect of 
the concentration of Exanol on the viscosity index 
of the different oils. 
TABLE 2 


Effect of Exanol upon Viscosity and Viscosity Index of 
Different Oils 




















Concen- Vis- 
tration | Viscosity | Viscosity cosity 
Base Oil (Percent)} at 100° F. | at 210° F. Index 
Coastal distillate. ............ 0 358 49.2 26 
0.5 441 54.0 51 
1.5 627 66.0 80 
3.0 1,020 91.5 99 
5.0 1,851 147.5 111 
90-VI distillate............... 0 296 51.4 91 
0.5 343 55.4 100 
1.0 418 60.6 106 
2.0 561 73.0 114 
5.0 1,322 136.0 125 
Pennsylvania oil.............. 0 237 49 100 
0.5 273 52 106 
1.0 332 58.4 119 
2.0 432 68.6 126 
5.0 1,050 124.0 128 




















Although effecting such unusual changes in the 
viscosities and viscosity indices of the different oils, 
Exanol does not appreciably alter the other com- 
monly-measured physical and chemical properties of 
an oil. The gravity, flash, fire, pour, color, Conrad- 
son carbon, acidity, saponification, and demulsibil- 
ity characteristics are all essentially those of the base 
stock itself. Inspection data on several different-base 
oils and their blends with Exanol are given in Table 
3 to illustrate this, as well as to show the character- 
istics of such blends. 

It will be observed from the data given in these 
tables and figures that these oils possess two out- 
standing characteristics, viz., high viscosity index 
and low Conradson carbon for a given viscosity 
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Physical Properties of Exanol Blends 
Paraffinic Base Stock Paraffinic Base Stock Paraffinic Base Stock 
Base Stock a" Base Stock — Base Stock a,” ied 
a + Exanol “P" + Exanol “<—" + Exanol 

ie St A ND id, c's ats sus Va whine Wie awree eM Re bo cleaa meets 30.7 30.7 30.2 29.6 28.6 28.5 
RN OE Ck of See nr een ree Foren ren rrr 420 420 425 425 445 440 
a as oS 6 Cian. casing a Pd NIA A em CE Be eT 195 343 254 598 488 822 
EN ST ee CREE ty FON Te re Cr ey 45.5 60 49.2 77.8 64.6 92 
OO ree ger Sire wee ee een me Mr 98 123 92 119 100 117 
Oe ee RRR Rn RR Re RRR fe TS RS ik oo 22 34 20% 17% 17 1% 1% 
Conradson carbon residue (percent) ..........cccsccecccccceces 0.008 0.014 0.018 0.021 0.722 0.794 
ee a 2 Se re ee er men ri re Cae 10 10 10 10 30 30 


























grade. Their flash points and distillation curves are 
naturally lower than for the equivalent grade mineral 
oils; but by choice of base which are generally of a 
stringy nature, and are unstable to heating and to 
oxidation on account of the highly unsaturated char- 
acter of the rubber. They possess essentially the 
same properties as the usual mineral oils, including 
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maintenance of viscosity under pressure, or increased 
shearing stresses, as contrasted to the soap-contain- 
ing mixtures—which have viscosities at high rates 
of shear, approaching those of the base stock itself. 

This has been experimentally demonstrated by vis- 
cosity studies at high pressures. In one series meas- 
urements were made on several mineral oils, an 
Exanol blend, and an aluminum-stearate thickened 
oil, using a pressure bomb and forcing the oils 
through a fine orifice 0.014 in. in diameter under a 
hydrogen pressure of 1,000 lb. per sq. in. The results 
of these experiments are illustrated in Figure 4. Oils 
I, II, and III are mineral oils having viscosities at 
100° F, of 205 sec., 406 sec., and 630 sec., respectively. 
These gave pressure viscosities at 100° F. of 47 sec., 
64 sec., and 78 sec.,. respectively; and fall on the 
curve in Figure 4. Oil IV is an Exanol blend made 
from oil I, and has a 100° F. viscosity of 591 sec. and 
a pressure viscosity of 80 sec—which is slightly 
higher than that for a mineral oil of equivalent vis- 
cosity, but which is probably within the limits of 
experimental error of carrying out such measure- 
ments. Oil V is an aluminum-stearate thickened oil 
of 560 sec. viscosity at 100° F., also made from oil J 


as a base; but in spite of this high viscosity gave a 
pressure viscosity of only 47 sec., the same as that 
tor the base oil itself. 


in a second series, measurements were made under 
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several different pressures and rates of shear, or 
shearing stresses, on a Pennsylvania-type oil and on 
an Exanol blend. The apparatus used was similar 
to that used by Arveson *° in his work on the viscos- 
ity characteristics of greases. It consisted essentially 
of a hydraulic ram for forcing the oil through a 
capillary orifice at a given rate and pressure, and 
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Effect of Pressure Upon the Viscosity of Oils 


the oil holding container and capillary. Using the 


well-known Poiseuille’s equation: 








3 
Tr'Pt ai, F 
n =—_ SC = 
8VL 4V S 

Trt 


where: P=pressure, L=—length of capillary, r= radius of 
capillary, t= time of flow, V = volume of liquid flowing from 
the capillary, F = shearing stress, and S =rate of shear, it is 
possible to calculate the viscosity of the oil from the measured 
values of P, L, r, t, and V, obtained under different conditions. 


In Figure 5 are plotted the data obtained on the 
two oils at 77° F. by this means. The two hori- 
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zontal lines represent the viscosities of the oils as 
obtained by extrapolating their 100° F. and 210° K. 
kinematic viscosities to 77° F. by means of the famil- 
iar A. S. T. M. viscosity-temperature chart. The ex- 
perimental points obtained under the higher pres- 
sures, or higher rates of shear—as will be observed— 
fall on the two horizontal lines, and indicate that the 
behavior of the Exanol oil and the Pennsylvania oil 
are similar under these conditions. 


PERFORMANCE TESTS ON EXANOL OILS 

Because of the apparently radical departure from 
established lubrication practices which might appear 
to be involved in the use of such oils, it is only natu- 
ral that a large number of experiments and motor 
tests were carried out to determine their operating 
characteristics. and the advantages to be gained 
therefrom. These have included ease of starting, con- 
sumption, pumping, and engine-sludging experi- 
ments. Among the many oils tested, two grades of 
Exanol oils in particular—a winter and a summer 
oil, of 120 VI—illustrated well the behavior of this 
class of oils. Inspection data on these oils are given 
in Table 4. 











TABLE 4 
Principal Properties of Exanol Oils 

Winter Summer 

Grade Grade 
een ick t wen Ce nenonee bas 29.7 28.6 
ei tes Ginkedenagge yang ee ee’ 415 435 
genes 6.454 64:0 aude twee sees 5.0/e 465 490 
aad can cdtee seh ewen ene sviced 351 986 
Viscosity od gl ON SA a Dr er oe A be 
at ida cc Cire ee HERES aN ourens 

ie eek oe: otal 0.0 6.8 3a 9% 3% 

Conradson carbon residue (percent)............ 0.05 0.42 
Sr errr rere Tr —20 —5 














The winter oil has an extremely low viscosity at 
low temperatures, 20,000 sec. at 0° F. as compared to 
50,000 sec. for a typical 100-VI, SAE-30, motor oil, 
and 14,000 sec. for a 100-VI, SAE-10 oil, as shown 
in Table 5. It should allow relatively easy starting 
down to temperatures of —10° F.; but at the same 
time it possesses a viscosity at temperatures of 
around 350° F., the approximate average cylinder- 
wall temperature, equivalent to that of the average 
commercial SAE-30, 100-VI oil. 





TABLE 5 


Viscosities of Winter Exanol Oil Compared to SAE-10 
and SAE-30 Pennsylvania Oils 











Pennsyl- Winter- Pennsyl- 
vania Grade vania 

SAE-10 | Exonal Oil| SAE-30 
ne 06 a8 Fas. ici wcaciiccvce 27,000 36,000 110,000 
1 = eee 14,000 20,000 50,000 
oe  —d ee 230 351 478 
i 2 ¥. gf Sere eera 48.6 60 63 
io gd ee 35 36.6 36.4 
Kinematic viscosity X 100 at 350° F.... 2.35 2.95 2.87 

















The summer-grade oil, on the other hand, pos- 
sesses sufficient viscosity to insure low consumption, 
but yet at lower temperatures—such as might be en- 
countered in early spring or late fall—is as fluid as 
many SAE-30 and -40 oils, thereby guaranteeing ease 
of starting, good pumping, and a plentiful oil supply 
which will adequately lubricate the engine. 

A better idea of the comparison of the viscosity- 
temperature characteristics of these two products as 
compared to other oils of lower viscosity indices can 
best be gained from Figures 6 and 7, in which the 
210° F. and 100° F. viscosities have been extrapo- 
lated on the A. S. T. M. chart to both higher and 
lower temperatures. 


COLD STARTING 

Numerous break-away and cold-starting tests 
have been made on the Exanol and other representa- 
tive types of commercial motor lubricants at differ- 
ent temperatures. Measurements on the winter oils 
at —15° F. and 0° F., and on the summer oils at 
25° F., were made with a Ford V-8 engine mounted 
on a dynamometer in a well-controlled cold room. 
For each oil complete cranking-speed and frictional- 
torque data were obtained from the initial break- 
away up to cranking speeds of around 150 r.p.m. The 
results of the tests on the two series of oils are given 
in Table 6. The torque values used therein have 
been taken from the cranking speed vs. torque 
curves for the different oils at a speed of 40 r.p.m., 
which closely represents the estimated average en- 
gine speed required for starting. 

The curves in Figure 8 and 9, which have been 
constructed from the data in Table 6, demonstrate 
that, as far as cold starting is concerned, the Exanol 























TABLE 6 
Cold Cranking Tests—Ford V-8 Engine 
Extrapolated Viscosities Cranking Torque 
(A.S.T.M.) (6 ft.-Ib.) at 40 R.P.M. 
Viscosity | Viscosity | Viscosity - — 
Oil at 100° F. | at 210° F. Index —15° F. 0° F, —15° F. 0° F. 
SS Ee cee eee 265 51 103 52,000 19,000 103 56 
Ee te parce ee ee he rai ta ae aed waa kaadia 506 66.2 106 170,000 54,000 152 81 
NE Rie ols OF So cia dee Reba eaeenee ne dekeend 243.5 49.5 100 40,000 16,000 86 49 
ER Os Ae 8 od en as Sig wads ee meee ee wed 366 55.8 97 115,000 35,000 132 68 
EE ee err ree re rer tee 363 61.2 122 60,000 22,000 114 63 
se ee ee ee ha eee ed ahee mene eee 351 61.2 125 43,000 18,000 93 47 
+ 25° F. + 25° F. 
Oils— — 
ay 2 4 APY NE eS EOE RE PaO ee Eee 1,295 105 100 50,000 76 
ee ceeds cei CURRRAK CCAR SATS EERO 965 87.5 97 28,000 63 
Ee eee ee ae re ee ere ree 600 69.4 98 16,200 48 
SR Lee Rarer re Py re ea re ee 910 101.9 121 17,500 48 
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Viscosity-Temperature Chart, A. S. T. M. SAE-30, 40-, 50-, and 60. — 100 VI. 
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Low-Temperature Cranking Tests at 0° F. and —15° F., 
1934 Ford V-8 Engine 


blended oils behave as would have been predicted 
from their extrapolated viscosities. They also show 
another point of especial interest, however. This is 
that the torque required to turn an engine over at a 
certain speed is higher for a given viscosity the lower 
the temperature. In other words, the same series of 
oils will give separate “viscosity” vs. “torque” curves 
for each different temperature at which measure- 
ments are made, as is illustrated in Figure 8. This 
behavior is undoubtedly due to changes in engine 
clearances and other similar factors, brought about 
by the changed temperature—all of which enter into 
the final torque measurement. 





To further illustrate the normal behavior of the 
Exanol oils, “ease-of-starting” tests have been made 
by still another technique which consists in bring- 
ing the engine up to a speed of as near 40 r.p.m. as 
possible immediately after it starts turning over. In 
tests on the same Ford V-8 engine at —15° F., the 
Exanol oil and a 100-VI oil of approximately the 
same viscosity at the temperature, gave the following 
results: 


























Low-Temperature Cranking Tests at +-25° F., 1934 Ford 
V-8 Engine 


PUMPING TESTS 

Pumping tests at low temperatures have also been 
carried out in a laboratory set-up*; and these show 
that the Exanol blended oils, like other mineral oils, 
flow or pump in proportion to their extrapolated vis- 
cosities at such temperatures—providing, of course, 
that effects such as channeling, etc., due to solidifi- 
cation of wax are eliminated. Like most mineral lu- 
bricants, oils containing Exanol are susceptible to 
the action of Paraflow and, when treated with this 
product, readily pump without channeling of low 
temperatures. The low-temperature pumping char- 
acteristics on the apparatus just mentioned of the 
Exanol blend and a typical motor lubricant are sum- 
marized in Table 7. 
pumped freely at 0° F. 


As will be noted, both oils 


CONSUMPTION TESTS 
A number of consumption tests have been run on 
Exanol blends. These have included tests on motor- 
dynamometer set-ups, using Ford (model “A”), 
Chrysler, Chevrolet, and Mack engines, and a series 
of tests each with a Buick, Chevrolet 6, Ford model 
































is “A,” and Ford V-8 car in a controlled temperature 
Torque 
Taken room. 
Viscosity Observed | From , ; 
a . 1" F. | R-P.M.| Torque | Fie. 8 Consumption data on the different motor-dyna- 
sc cupnawaets 62,000 42 122 115 , , : . : 
mbna as tetess ose oees sss 60,000 bs | 118.5 te mometet tests using different grades of Exanol 
= —_ —_ blended oils are given in Table 8. These tests were 
TABLE 7 
Pumping Tests 
— EEE ——————————————————— — — l es ] — 
| Extra- 
| polated Rate of Flow (cc. per second) 
| | Test Viscosity at |— = ————__—_- 
| | Tem- | Pumping Relief Stations 
Viscosity | Viscosity | Pour perature em- Valve rr * 
Oil iat 210° =| Index (|Point(°F.)| (° F.) perature | at Pump 1 2 3 4 
Pe CTE ROE | 56.2 | _ —20 0 50,000 13.2 1.26 2.00 0.34 0.37 
ee cc cennawed | 54.7 | 120 | —10 0 15,000 12.1 1.96 4.92 1.60 0.63 
| 
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TABLE 8 
Comparative Oil Consumptions on Motor-Dynamometer Runs 






















































































































































































Approx- 
imate Total Oil 
Time Running Con- 
Viscosity | Viscosity of Test Speed Condition sumption 
Motor Oil at 210° F. Index (Hours) (R.P.M.) Load (Quarts) 
ee ee a RR eres 43 13 48 1,500 2¢ throttle 22 
EF gig:'ae. score alata Costal Gistifinte ++ Tmatol. ...6 occ cc ccc ccc cc vgcccess 63 100 48 1,500 % throttle 10 
ae = dae Hydrogenated distillate + Exanol............-...--. 55.6 118 48 1,500 24 throttle 10 
Sree ee SS err rere rere 61 100 48 1,500 34 throttle 12 
Chevrolet....... Hydrogenated distillate + Exanol................+++- 63 125 36 2,000 Road load 1.2 
Chevrolet....... tr i ag heh W599: 4 44 b9s O10w o odre 6'9:08'8 63.6 90 36 2,000 Road load 1.65 
eee Hydrogenated distillate + Exanol................+5+- 54.2 117 48 2,100 Siac 15.4 
m.p.h. 
ile ack | RMR oii. on coigpicsocdscanhauntsacs 56.5 89 48 2,100 421% m.p.h. 15.8 
TN Serre eee error reer re ores 75 105 84 1,000 3% throttle 7.9 
_ ar PTI iii. cibsc varwncntannahs cconansbeaoee 73 92 84 1,000 % throttle 10.2 
not run primarily to determine oil consumption, but TABLE 9 
rather were routine runs to observe engine condition Physical Properties of Oils Used in Buick Consumption 
and sludging properties. It will be noted in every Teste 
instance, however, that the consumptions of the Ex- cesmetie pemeeits 
anol oils were lower than those of the usual oils of a. a Bw § 
equivalent or even higher viscosities and flash points. 4. pf. gravity.................-. 29.6 30.5 28.4 
Flash point (°F.)..............- ‘| 410 415 435 
In the Buick tests consumptions were measured Viscosity at 100° F........... 0. 198 337 478 
Jt : fiscosity at 210° F................ 46.6 60.3 63 
at two different speeds: 50 m.p.h. and 60 m.p.h. Three Viscosity index................... 100 127 100 
oils were employed for these tests, viz., a well-known 
commercial premium-priced Pennsylvania SAE-30 TABLE 10 
0 oil, a similar Pennsylvania SAE-10 oil, and an Ex- Buick Consumption Test—Oil Consumption vs. Speed 
y anol oil of 60 sec. viscosity at 210° F. and 125 VI. 
—NHecti ats S iI< VW ‘ ; C Consumption (Quarts 
7 Inspection data on these oils are given in Table 9. per 1000 Miles) 
; Consumption data in terms of quarts per 1000 miles Oil 50 M.P.H. | 60 MPH. 
. are given in Table 10. It will be observed that, in pennsylvania SAE-10.......................... 2.00 3.46 
. spite of the lower viscosity at 210° and lower flash  Exanoloil...---.0-200000002IE | fo 214 
‘ point, the Exanol oil showed lower oil consumption 
at these speeds than did the SAE-30 Pennsylvania 
, TABLE 11 
5 +0 ) Oil-Consumption Tests on Winter Oils 
| 
3.6 | } - — La 
. @ l Oil Con- 
ois sumption 
> 32 2 PENN. SAE of Vis- Vis- (Quarts 
: > ae ae ecm acl cosity | cosity | Flash | per 1,000 
2 Fa Oil at 210°F.| Index | Point | Miles) 
28,0 Ford (Model “A")—45 M.P.H.: 
= Oil J (SAB-30)..---- 2... 61.2 107 445 11.95 
Ane eee eee ee 30. 22 
24LG 3.A.£.30 : a 60.0 122 415 11.64 
& Oil K (SAE-30)............. 67.2 92 470 12.35 
: P di Oil L (SAE-40)...0 00.0... 74.6 94 485 10.91 
2019 ] Oil M (SAF-20W)... 5. 44.4 30 360 19.96 
> W/4 al Chevrolet 6—40 M.P.H.: 
e Ls EXANOL OL ———___ Oil N (SAE-20)............. 55.8 99 430 1.00 
? fo* ‘66 886.6 E 10°F, | eeeereepe ne 60 122 415 0.49 
28 
if | . ‘6 e ‘ 
nal 3 | oil, This is further illustrated by the curves in Fig- 
ure 10. 
if Se Se eee Sener eee The Ford model “A” and Chevrolet runs were 
SPEED (M.P.H) made in order to determine the performance of the 
an — * . ‘*. 
- - aa winter blend as compared to other oils. There were 
five oils in th i 
FIGURE 10 1 the series of tests run on the Ford at a 
Oil-Consumption Tests, 1932 Buick 8-87 speed of 45 m.p.h. and two in the tests on the Chev- 
TABLE 12 
Oil-Consumption Tests on Summer Oils—1934 Ford V-8—55 M. P. H. 
Oil Consumption 
Viscosity Viscosity Flash uarts 
zi Oil oe at 210° F. Index Point {S00 Miles) 
Rs oo Sun 5 on us dad bok eR ee gd 64.7 98 435 ni 
BE CE ict ni-btleookig sciseen05be't ah Aisne eibinnain eee Gee aan 87 96 510 438 
A I 6 ok on os ad gions ek puna an os ROE Ee ae ee 103.6 96 480 5,12* 
NN nisin nal cach siy nA. n.d wn kkg dE LT OS aa Aka 102.2 119 435 3.84 
mee Gna ANN I RR ne. oss vass'd.dbars domch ee abe oaielee See caeeeeed 60.8 103 450 5.88 

















“It has not been possible to explain the abnormally high consumption en this oil. 
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TABLE 13 
Engine-Performance and Sludging Tests 
Carbon on: 
Head, Block, 
Viscosity Viscosity Flash De-Merit and Pistons 
Oil at 210° F. Index Point Rating (Grams) 
Chevrolet 6—48 Hours— 
Exanol oil (winter grade)............. RE ey Pe A Pea OR AL re Ree 60.2 122 410 1.81 3.67 r 
a a Oe eea MEE — 100 455 2°38 5:39 ‘ 
aS ae a ele nai al'ecerdh 9 o aw wiete ols 2a wide oie 100.8 119 440 1.70 5.11 Pape 
White—84 Hours— Petr 
nn haps iN St can ME ” Be "96 510 168 55.6 
an ais gad cla betasen eam Redo See E ON 100.8 119 440 1.69 68.3 
F’ 
rolet at 40 m.p.h. The data thus obtained are given to 415° F. have been observed under the same con- § ©. 
in Table 11. Similar runs were also made on a Ford ditions of running. re 
V-8 motor at 55 m.p.h. to compare the summer oil the 
with other products. The results of these runs are SLUDGING AND ENGINE CONDITION mee 
given in Table 12. Laboratory engine tests, such as those previously pant 
It will be observed that the Exanol oils all showed mentioned, have all shown Exanol oils to provide ex- ¢ 
low consumptions as compared to other oils of the cellent lubrication, and to result in a clean engine | '” ‘ 
same grade. Such results are probably explainable condition. In general, it may be stated that the car- | '" ‘ 
on the basis that the oils of high viscosity index bon- and sludge-forming properties of Exanol oils has 
possess higher viscosities at piston and cylinder-wall are the same as for the base stocks and that, with Orne 
temperatures and are, therefore, less subject to pump-__ the proper base oil, superior lubricants may be ob- | “”' 
ing past the rings into the combustion chamber than tained. Recently-completed tests on the two grades } ©" 
the lubricants of lower viscosity index. There are of Exanol oils also tend to substantiate this. disc 
undoubtedly, however, other factors than high-tem- Using a Chevrolet engine operating against a dyna- ical 
perature viscosity which may often enter into the mometer, the winter and summer blends were com- ; 
problem of oil consumption, although in the cases pared with two premium-grade Pennsylvania oils of - 
just cited it would appear to have been the govern- SAE-10 and -20 classifications on 48-hour runs. Tests } °!#! 
ing factor. on the summer blend were also run on a White truck | PUT 
The effect of flash point of an oil upon consump-_ engine (tests in this case were of 84 hours duration). | ™¢ 
tion would appear to be of little consequence—pro- After the completion of each run the engine was com- abl 
vided it is higher than a minimum requirement for pletely torn down and inspected. The performance } [ici 
the particular type of service, and which extensive of the oil was rated on the basis of sludge separation, f 
tests indicate to be somewhere around 415° F. for carbon formation, and the condition of the valves, f— "es 
light automotive use. The 43-VI at 210° F. Coastal piston rings, and grooves, and the piston skirts; and } Of! 
distillate used in the Ford (model “A”) motor test, has been expressed in the form of a de-merit rating. } of 
for instance, (Table 8) had a flash point of 325° F. The lower the de-merit value, the better the perform- | per 
During 48 hours running the flash point of the oil ance of the oil. ( 
was increased to 370° F. (after removal of crankcase The results of the series of runs on the two engines | °° 
dilution). The same was true of the run on the same are summed up in Table 13. From these data it is | ©! 
Coastal oil containing Exanol. Consumption, how- evident that the Exanol oils give good performance } !0¥ 
ever, was reduced more than one half on account of and show excellent freedom from sludging. These 
the increase in viscosity. Results of a similar nature conclusions have been largely substantiated during 
have been obtained on car tests with oils of flash the past two years, in which more than 60 different 
points in the neighborhood of 385° to 395° F. The passenger cars and light trucks and 12 heavy-duty 
flash points of the used oils after 500 miles to 2000 trucks have been run on several different SAE grades 
miles of running were found to be approximately 400 of Exanol oils. More than 600,000 miles, in all, have 
to 405° F., indicating a loss of the more volatile con- been run on the tests. Lubrication with those oils 
stituents. On the other hand, no increases in the has alwavs been found to be excellent. 
flash points of oils with original values of around 410 ; (Continued on page 425) 
TABLE 14 
Viscosity Stability of Exanol Oils 
niente Mileages of Individual Tests = Average Deviation from Original Oil 5 
SAE Grade of Samples Total Mileage Minimum Maximum Viscosity at 100° F.| Viscosity at 210° F.| Viscosity Index 
hz 97 145,000 273 3,084 —12 —0.6 - 2 
50 49 73,411 980 2,257 —5 —0.1 —0.1 
N, 
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ASHLEY L. SHEPARD 
Sutton, Steele and Steele, Dallas, Texas 


Paper presented at Fifteenth Annual Meeting, American 
Petroleum Institute, at Dallas, Texas, November 15, 1934 


ILTER-HOUSE operation has long entailed 

many problems which have defied clear-cut solu- 
tions. Everyone in the oil industry has often debated 
the question when a used fullers earth should be dis- 
carded. A batch of earth, after being used and re- 
burned several times, has been greatly depreciated 
in decolorizing value ; and many batches of such clay, 
in different stages of degradation, have been stored 
in separate bins, like the relics which a housekeeper 
has retired to the attic. Their future usefulness is 
often of questionable value, but the refiner just 
won’t throw them out. All the questions as to what 
earth is worth keeping, and what earth should be 
discarded, can now be easily answered in a mechan- 
ical fashion. 

DECOLORIZING 

Since it is a known fact that filtering clays depre- 
ciate in decolorizing values after each filtering and 
burning, it is natural that the oil refiner should seek 
means of better control of burned clays—thus en- 
abling him to keep his clays at a point of higher ef- 
ficiency for decolorizing purposes. 

A great deal of time and money has been spent in 
research, not only by the refiner, but by the builders 
of furnaces, to prevent the loss in decolorizing values 
of clays, which has persisted in the past and still 
persists. 

One of the largest refineries, which collaborated in 
compiling these data, shows the change in the de- 
colorizing properties of earth after each burn as fol- 
lows: 

A No. 1 burned clay shows a decolorizing value 
of 58 points. 

A No. 2 burned clay shows a decolorizing value 
of 40 points. 

A No. 3 burned clay shows a decolorizing value 
of 37 points. 

A No. 4 burned clay shows a decolorizing value 
of 31 points. 

A No. 5 burned clay 
of 27 points. 

A No. 6 burned clay shows a decolorizing value 
of 25 points. 

A No. 7 burned clay shows a decolorizing value 
of 23 points. 

A No. 8 burned clay shows a decolorizing value 
of 21% points. 


shows a decolorizing value 
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A Specific Gravity System 


for Maintenance of Quality 
of Fullers Earth 


D 


A No. 9 burned clay shows.a decolorizing value 
of 20 points. 

A No. 10 burned clay shows a decolorizing value 
of 18% points. 


These results were obtained by a Lovibond col- 
orimeter, using a one-inch cell, and standard glasses 
of the 500 amber series; and in every case the oil 
had a color of 74 points before filtering. 


This particular refining company discards its earth 
after 10 burnings, as the clay at this point has little 
or no commercial value. 

This refiner has also carefully compiled figures on 
the values of earth at these different stages of burn- 
ings in direct relation to their filtering powers. These 
figures show that the first burn is worth $30.32 per 
ton. In arriving at these figures original mine costs 
were taken plus the shrinkage after burning, and an 
allowance made for inert materials in new earth 
which have little or no commercial value. These in- 
ert materials can be removed by the process de- 
scribed later on. 


Therefore, a No. 1 burned earth is worth... .$30.02 
Based on its filtering powers plus cost of re- 
burning, etc., a No. 2 clay drops, $5.13 per 


ton, making this grade worth .......... 25.19 
On the same basis of figuring, No. 3 drops 

C90: $e Wis Biko c deve ccnsvacte ee 20.40 
No. 4 drops $4.31, thereby dropping value of 

Fe BOD 6 sins nts ntobccusa dence 16.09 
No. 5 drops $3.58, thereby dropping value of 

POR ED és <snncudspiatindxios fate 12.51 
No. 6 drops $2.90, thereby dropping value of 

Bes: © OW 2 ins sec cecaddedsdesinen ee 9.61 
No. 7% drops $2.56, thereby dropping value of 

MF £0 bi ivsdacactedehaneeeenanel eee 7.05 
No. 8 drops $2.38, thereby dropping value of 

INO, BOO. as cnn e otu neers sean eee 4.68 
No. 9 drops $2.35, thereby dropping value of 

Bs PO i ons’. s: een nonce eee 2.32 
No. 10 drops $2.32, thereby dropping value of 

POO. FOO 6.6.06 cisncseiioeannten eee 0.00 


These figures are based on the discarding of clay 
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after the ninth burning; and in cases where an earth 
has been used, or is being used, a greater number of 
times, the relative proportions vary from the above 
scale, and are based on a sliding scale using $30.32 
for the value of the first ton, ready for filtering work, 
and graduating to zero as the value of the earth at 
the discarding point. As just stated, all new earth 
contains a portion of inert material. This consists 
principally of one of three commonly known min- 
erals, i. e., barytes, silica, or limestone; or possibly 


similar formations. 


REMOVAL OF INERT MATERIAL 


The common cause of the falling off of the decol- 
orizing ability of clays after each burning is the in- 
cipient fusion which occurs in the burning of these 
clays. It is a well-known fact that all filtering clays 
increase in density slightly after each burn. It is also 
known that the reason for this increase in density 
is directly due to incipient fusion, and we know by 
the fusion which occurs that the decolorizing powers 
of the clays are materially lessened. The answer to 
this, naturally, would be to remove the material 
which directly affects the decolorizing ability of clay, 
and the question which would immediately run 
through the refiner’s mind would be how to remove 
it. Sutton, Steele and Steele, Inc., builders of dry 
concentrating tables that operate on an air-flotation 
principle, depending entirely upon the densit of the 
product for separations, have designed a machine 
exclusively for the handling of fullers earth for the 
sole purpose of removing the inert material accum- 
ulating through successive burning. In applying this 
table to earths already burned, we find the decol- 
orizing ability of fullers earth has been increased as 
follows: 

As stated before, a No. 1 burned earth shows a de- 
colorizing value of 58 points; by removing 13 percent 
of this No. 1 burned earth, we increase the decoloriz- 
ing value to 62 points. With a removal of 19 percent 
inert material from No. 2 burned clay, the decoloriz- 
ing value becomes 56 points; while the unprocessed 
earth shows only 48 points with a No. 3 burned clay, 
26 percent of the total amount of earth used was re- 
moved, with the decolorizing value of the remaining 
earth being 51 points as against 37 points on the un- 
processed earth. With a No. 4 burned earth, by re- 
moving 32 percent of the total earth, the decolorizing 
value of the remaining earth runs approximately 46 
points, as against the unprocessed earth having a 
color-removal value of only 31 points. With a No. 5 
burned earth, with a total of 36 percent of the earth 
removed, we have a decolorizing value on the balance 
of 39 points, where the original untreated earth 
showed only the ability to remove 27 points of color. 
The following successive burns up to 10 show a 
similar relation to the first five quoted; and we are 
pointing out the fact, as can be readily seen in Figure 
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1, that a burned earth processed over the dry concen- 
trating table is naturally improved in its decolorizing 
value by making this important separation. For ex- 
ample, you will not that a No. 4 burned, after proc- 
essing, has almost the same decolorizing values as a 
No. 2 unprocessed earth. 

Now further to intensify the value of this separa- 
tion, a series of tests was run under actual produc- 
tion methods—these separations being made as pre- 
viously described, and an additional amount of No. 1 
burned earth was added to replace that which had 
been removed as inert matter with the following 
results: 

A No. 2 burned earth showed a decolorizing value 
of 60 points; a No. 3 burned earth 56 points; a No. 4 
burned earth 53 points; a No. 5 burned earth 511, 
points, a No. 6 burned earth 48 points, etc., to where 
a No. 10 burned earth still shows a decolorizing 
ability by this method of 44 points, which is slightly 
below the values of a No. 2 burned unprocessed 
earth. , 

The following averages were obtained as shown in 
Figure 1: A No. 2 processed earth after treatment 
gives a better average than a No. 1 burned earth by 
two points; a No. 3 processed earth shows almost 
as much a decolorizing value as a No. 1 burned earth; 
a No. 4 burned earth shows a better decolorizing 
value than a No. 2 by 6 points; a No. 5 shows a de- 
colorizing ability better than a No. 2 earth by 2% 


A-B= Untreateo 
C-D= Treateo Cray 


E-F= Treateo Cvray- with’) CLay ADDED 
TO REPLACE INERT CLAY REMOVED 


G-H= Tora Cray Removeo 


PERCENTAGE OF CLAY REMOVED 
POINTS OF COLOR REMOVED 





OF BURNS 
POINTS OF COLOR REMOVED 
BY CLAY AT DIFFERENT STAGES OF BURNS 


FIGURE 1 


points; a No. 6 processed earth shows an ability to 
decolorize equal to a No. 2 burned earth; and No. 7, 
8, 9, and 10, consecutively, show only one point 
each lower decolorizing value than a No. 2 burned 
earth. 

His own opinion and that of the cooperating re- 
finer are that best practice will require rejection of 
from 10 to 15 per cent of the No. 1 clay, followed 
by a further rejection of possibly five percent after 
each subsequent burning. The cost of separation 
should not exceed 10 cents per ton of clay, and it 
will be seen from that figure that the process is in- 
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deed an inexpensive one. The clay-separating tables 
are sold at a reasonable price, free of royalty 
charges, and are fully protected by patents. 

The separating machine is designed to handle ef- 
ficiently two tons of earth per hour at the input end 
of the machine, which makes a unit a perfect balance, 
in direct relation with the furnace, in which the earth 
is burned; most furnaces having a capacity of 24 tons 
per 12 hours, or 48 tons per day of 24 hours dura- 
tion. 

The amount of clay which it will be necessary to 
reject after each burning will vary according to the 
kind of oil with which the clay is used, and accord- 
ing to other factors within control of the individual 
refiner—particularly the manner and temperature of 
re-burning the clay. 

Most 
burned clay, as present methods make it necessary ; 


refineries carry along several numbers of 
but by adopting the dry-concentrating and separa- 
tion method, as described above, it is very easy to cut 
down the numbers of burned clays to not more than 


four—thereby saving considerable handling and pos- 
sible confusion by having so many grades of earth. 
The separating table also removes, in the same op- 
eration, all of the dust caused by natural attrition or 
abrasion—-which, in turn, is caused by constant 
handling of the clays through the re-vivifying sys- 
tem; also the removal of the inert particles of these 
clays, which are extremely hard, naturally lessens 
the amount of dust produced. 


TESTS UNDER OPERATING CONDITIONS 

These figures were arrived at through the collab- 
oration of one of the largest oil refiners. These tests 
were made under actual operating conditions, and 
this method of separation has been adopted in sev- 
eral of their refineries. They consider the treatment 
mentioned in this article to be the greatest improve- 
ment in the handling of filtering clays that has ever 
been brought before the oil-refining industry since 
the advent of the universal adoption of clays as filter- 
ing agents and decolorizers. 








Improved Motor Oils 


(Continued from page 422) 


During the earlier development of Exanol it was 
sometimes observed that a slight loss in the vis- 
cosity of the oil occurred during use in a motor. 
Subsequent studies have shown that this loss re- 
sults from the actual break-down of a portion of 
the Exanol by mechanical action, and that it occurs 
largely when Exanols of extremely high molecular 
weight are present. Extensive tests have demon- 
strated that, by controlling the manufature of the 
product, the molecular weight can be so controlled 
as to give a blend which will show no less in vis- 
cosity—or at least not more than a fraction of a sec- 
ond Saybolt at 210° F. That this observed loss in 
is insignificant has been demonstrated by 
the results of the previously-mentioned car and fleet 
tests, in which mileages of around 145,000 on the 
SAE-30 and -50 grades were run with only very 
slight losses in viscosity being observed (Table 14). 


viscosity 


The results of this work have 
tions based on the physical characteristics of Exanol 
blended oils, in that they have shown that these oils, 


confirmed predic- 


in comparison to normal oils, give: 
1. Lower consumption for comparable ease of 
starting. 
2. Lower carbon- and sludge-forming tenden- 
cies. 
3. Excellent piston seal and lubrication. 
This has led to the commercial production of motor 
oils by this process. It is believed that Exanol is a 
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new and valuable tool for both the petroleum and 
automotive industries, in that it provides a means 
of economically obtaining oils of better temperature- 
viscosity characteristics than can be manufactured 
solely by refining methods. Better low-temperature 
starting is obtained without loss of protection to the 
other parts of the engine by excessive thinning out 
or loss of “body”; it also becomes possible to re- 
duce the number of viscosity grades necessary to 
cover the entire range of automotive-engine lubri- 
cants. 
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Purchasing Agents and Packings 


ENGINEER COOKE 


ISUNDERSTANDINGS _ between purchasing 

agents and power plant engineers frequently occur 
over the question of packings on hand when inventory 
is taken. Naturally, the chief engineer can see no signs 
of lack of economy in his having a 12'%4-foot box of 
eighth-inch to two-inch spiral packings on hand to fill 
space between rods and stuffing box walls, or reels of 
1/16, %, %, 5/16, %, 7/16, and %-inch graphite- 
treated asbestos packing for valve stems. 

A complete stock of packings has always been my 
weakness, due no doubt to my propensity for being in 
charge of plants under construction in out-of-the-way 
places. I even like to have 54- and 34-inch gage-glass 
packing rings and a few %-inch for the donkey boiler 
water columns. I have seen many engineers out of one 
or more of the 4-, %-, %-, %-, 1-, 1%-inch and up- 
wards of composition valve disks, with round and oval 
center holes. I contend that the most expensive valve- 
seat renewal is cheaper than the smallest steam, oil or 
chemical leak through a leaky valve, not to speak of 
danger and operating annoyance, and that a stock of 
valve disks on hand is the cheapest insurance premium. 


Whether the fancy of the chief in boiler manhole 
and handhole gaskets leans toward those reinforced 
with fine brass wire, or to tube gaskets, the fact re- 
mains that you cannot afford to operate a battery of 
boilers with a short stock of gaskets in the tool locker. 
Even a power plant engineer has his unlucky days, and 
I know of no more sickening feeling than to have a 
boiler gasket blow, and to be out of material for re- 
packing. 

With all due respect to executives, it does at times 
become difficult for the office staff to realize just what 
trouble may come to a chief on a single operating shift 
when it comes to packing, especially on a busy day 
when the plant is sadly overloaded. 

I learned my lesson when worn-out hydraulic pack- 
ing rings, doing 6,000-pound per square inch service, 
fluted and destroyed a set of plunger rods, all to save 
$1.75 packing stock. I have seen too much brine wasted 
for the sake of fibre flax packing, and too much hot 
syrup and oil wasted to save a little hard black packing, 
to be deeply concerned with packing economy argu- 
ments. I would rather buy my own out of my salary 
than to go without—which in all truth I have done. 

In theory an engineer should not have old pumps 
with rods out of alignment, but if they are in use in 
the plant, possibly through circumstances over which 
the chief may have no control, then they must be oper- 
ated, and round-cornered packing must be in stock. 





ERHAPS it’s because of personal experiences 

similar to Engineer Cooke’s. Or it may be at- 
tributed to the whole-hearted and unwholesome com- 
plaints of a refinery engineer on the West Coast 
last month, much along the same lines. Or perhaps 
it’s because Cooke’s complaint is both interesting and 
entertaining. At any rate and whatever the under- 
lying influencing factors, Engineer Cooke’s kick is 
reprinted here from Power, October, 1934, and with 
thanks. 











I put up my most recent argument for a softer pack- 
ing for engine governors when a governor ball shot past 
my ear on its way up through the roof. Any power 
plant engineer may appear to be somewhat of a crank, 
but when his experiences include scores of incidents 
such as this he knows what he wants. 

If there is a mechanical engineer on earth who can 
outline a better investment around a steam or diesel 
plant than a good selection of sheet packings I’d like 
to hear of it. Yet in far too many plants the chief is 
allowed one sheet of packing, as if there was a general- 
purpose sheet packing to suit the entire requirements 
of the power world. It is reasonable that the chief 
should want sheet packing with an asbestor base for 
steam hose gaskets, steam chests, gasoline engine igni- 
ters, manifold gaskets and the like. Just as he must 
have oil-proof sheet packing for heavy oils, joints and 
cylinder heads where gaskets are likely to become oil 
saturated and also for the gear cases of machinery 
transmission. Sheets of 1/32, 1/16, 3/16, and %-inch 
packing for high-pressure and superheated steam joints, 
to serve also for air compressors, ammonia and acid 
packings, also wire-inserted sheet packing for pipe 
flanges, gaskets for steam joints and packing against 
alkalies, syrups and hot water—all these are standard 
operating supplies. 

It is almost a mechanical engineering calamity that 
too few of what we might terms our office staff know 
that oil will rapidly disintegrate rubber. They will in- 
sist in many instances in confining the chief to one 
packing of this nature. This is by no means idle specu- 
lation. In an explosive plant, mark you, I had a P.A. 
who insisted on keeping to such a rubber packing, in 
spite of the fact that a huge plunger descended into a 
chamber coated with thick cylinder oil. Consequently 
every shift I had to take four 40-ton jacks, jack out 
this massive plunger and religiously replace a rubber 
gasket that would go out again the next shift. A field 
man of the rubber company had to support my demand 
for leather packings before that P.A. would recognize 
the truth. 
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Inaccurate Measurement of Oritice Meters 


F. B. TAYLOR 


Panhandle Eastern Pipe Line Company, 
Stinnett, Texas 


| Koders research into the mathematical fac- 
tors involved in the measurement of natural gas 
by the orifice method has developed highly accurate 
means of computation. Likewise, the physical com- 
ponents of a meter run that will interpret correctly 
the pressure and rate of flow of a gas, have been 
successively revamped to eliminate measurement in- 
accuracies at any rate contingent with the meter and 
the meter run. However, it must be admitted that 
the orifice metering of gas is not perfect. And a meter 
in continuous service, usually under widely varying 
conditions, requires considerable attention to assure 
proper operation. 

The necessary sensitivity of the meter makes it 
subject to its own peculiar ills. These can not be 
blamed on the instrument, nor on the principle in- 
volved. 

The operation of the orifice meter depends, briefly, 
upon the difference in pressure existing between the 
upstream and downstream connections, or across the 
orifice. This difference in energy is applied to a type 
of enclosed mercurial U tube, and is interpreted on 
the chart in inches of water; or, as in the case of the 
direct-reading charts, in the square root of the pres- 
sure and differential. This transfer of energy from 
the meter run to the pen arms is entirely mechanical, 
and consequently may produce mechanical errors in 
measurement. 

Frequent examination of meters in service, and 
regular testing, reduce such errors to a minimum. 

There can be no set interval for ordinary meter 
examination. A unit that is in service in a building 
in which the room temperature varies not more than 
10 degrees, and which measures an unvarying rate 
of flow at a well regulated pressure, should not re- 
quire a pressure and zero check more than once in 
two weeks. However, change any one of these condi- 
tions and it becomes necessary to give closer atten- 
tion to the measurement. Consequently, considerably 
more than this minimum attention is required by the 
majority of meters in service. 

The upkeep of field orifice meters may be divided 
into two major headings. First, the periodic exami- 


nation of the static indication, and the checking of 
the differential pen to the zero line of the chart and; 
second, a regular test of the accuracy of the record- 
ing at various ranges over the chart. This latter test 
is practically inclusive. 


REGULAR EXAMINATION OR ZERO AND 
PRESSURE CHECK 

When a meter not in use lately is put back in 
service, both the pressure indication and the zero 
should be checked. The same check should be made 
every three to seven days on meters in constant 
service, and possibly more frequently depending 
upon the type of line load. If the standard differen- 
tial-pressure chart is used the static is checked by the 
regular test gauge. 


Although some companies zero the static pen and 
likewise check it at the working pressure, this is not 
a general practice. Meters that measure gas well pro- 
duction usually are operated at the line pressure with 
a pinched gate between the meter and well. Thus 
any pressure fluctuation relatively is narrow during 
the interval between pressure checks, and will ‘not 
mean an error although the zero of the static may 
be off four or five pounds at zero. On installations 
having a controlling regulator between the well and 
meter the same is true. However, when an orifice 
meter is measuring a highly variable pressure flow, 
the static should be corrected throughout the pres- 
sure range by micrometer adjustments. 

If direct-reading charts are in use the static is set 
to read the absolute pressure, or zero gauge pressure 
plus the atmospheric pressure. Test gauges are now 
available that incorporate a conversion scale for this 
purpose. 

Although the static element is relatively free from 
trouble, it can develop its own peculiar failings. A 
sharp point on the pen may dig into the chart 
slightly, holding to a curve until the pull of the 
spring is sufficient to overcome the inertia. This re- 
sults in a series of steps up or down the pressure 
range. The same indication may mean that the pen- 
lift arm has been forced against the pen arm and is 
causing it to drag. 

It sometimes occurs that mercury is blown into 
the static spring, weakening it so that a replacement 
is necessary. This usually is indicated when the de- 
gree of error progresses as the pressure is increased. 
Leakage at static spring or tube connections cause 
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Figure 1 (Above )—Meter test proving correct measurement. 
Check signs indicate manometer reading and chart indi- 
cation identical 


Figure 2 (Below)—Test A: Measurement incorrect due to 
dirty mercury. Test B: Meter out calibration. Figures at 
check marks indicate degree of error in plus or minus 


tenths of inches. Figures in parenthesis equivalent to 


manometer reading in inches 


low pressures but are usually audible and conse- 
quently corrected easily. Heavy grease makes a 
good gasket and packing dope if the pressure is 
not high, but shellac is best on pressures of 250 
pounds or more. 
There is a great diversity in the style of meter 
manifolds in use among the companies. The trend 
is toward company standardization so that parts will 
be interchangeable. In general, meter men prefer a 
setup eliminating the necessity of bleeding the mani- 
fold previous to connecting the test gauge. The time 
required for a check is considerably reduced wher- 
ever this method is applicable. 
To check the differential pen at zero, the pressure 
is equalized on both sides of the mercury chamber 
by means of valves. Also, one or both of the line 
taps must be closed. The differential pen should then 
fall to zero on either the direct reading or standard 
chart. Not only should the pen fall to zero, but it 
should go past, come above and fluctuate until the 
mercury finds a level. Sluggishness in this action 
usually indicates dirty mercury or a bind in the 
stuffing box. Too little mercury will hold the pen 
high. There should be sufficient mercury in the 
chamber to allow the pen about % inch play below 
zero. 

As there are more parts in the differential me- 
chanism than in the static unit, the chances of error 
are greater. A change of temperature of 20 degrees 
may throw the differential a tenth high or low, al- 
though this varies with different meters. A mercury 
chamber out of level will throw the differential off 
zero. A binding door on a meter may slightly distort 
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Figure 3—Test C: Cone not properly seated. Test D: Drag is disclosed 


the case when closed so that the pens may register 
either high or low. 

As the differential pen is the time indicator it must 
arc properly. This is checked by pulling gas through 
the manifold until the pen reaches the outer limit, 
then allowing it to fall back along a time line. If the 
arc is down at the outside, the pen should be low- 
ered; if up, the reverse. 

During the summer months, particularly in the 
south, considerable difficulty may be encountered 
with oil and grease spreading over the metal and 
getting into the pen points, Usually the grease seeps 
out of the differential stuffing box. A number of 
ideas have been brought out to eliminate this condi- 
tion, among them being cloth absorber, cups, and 
protective packing. One trick is the removal of the 
surplus grease between the cone and cap of the stuff- 
ing box. 

THE METER TEST 

Meters should be tested at regular intervals, the 
time intervening between tests depending upon the 
days of service, the purity of the gas, and the gen- 
eral condition of the meter. 

A 50-inch water manometer may be used on all 10- 
to 50-inch meters, and is usually considered suffici- 
ent when a 100-inch meter is being tested. If neces- 
Sary, a mercury manometer, scaled in inches of water, 
can be used on ranges exceeding 50 inches. How- 
ever, due to the greater sensitivity of the water man- 
ometer, any error will be apparent more quickly 
with the water manometer at 50 inches than with 
the mercury manometer at 100 inches. 

Veter testing is done with the manometer con- 
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nected to the high pressure. side of the mercury 
chamber, and with the low pressure side open to the 
atmosphere. The down-stream manifold valve on the 
meter bypass is closed, the upstream bypass valve 
is opened as also is the blowdown valve on the 
meter manifold. Although both pipe tap connections 
are closed during the preparations the upstream pipe 
tap valve is opened very slightly when the actual 
test is begun. This places a light pressure equally 
against the high side of the mercury pot as well as 
against the connected side of the manometer. 

Of primary importance in test work is bringing the 
differential pen point to a positive zero. It is best to 
jet a little gas to the meter in order to cause the pen 
to fluctuate. If, after this, the point freely returns to 
the zero line, the test is resumed. 

3y pinching the two valves on the meter bypass, 
the amount of pressure on the manometer and high 
side of the mercury chamber is regulated. As the 
water level in the manometer is increased to rest 
at various differential readings the chart is thumbed 
around to obtain a check. If all chart readings equal 
the manometer readings, and if the action is free 
from drag, the test may be considered satisfactory, 
provided the differential pen falls to zero with the 
release of the testing pressure. (Figure 1. Meter 
tested; found correct). 

Dirty mercury in a meter will usually make the 
preliminary zero hard to attain, and will retard or 
dampen the fluctuation. As the test is run the meter 
will almost invariably show low; and equally low 
throughout the entire range of the chart. (Figure 
No. 2. Measurement incorrect; dirty mercury). This 
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reluctancy in recording is due to the mercury cling- 
ing to the float and holding it partially submerged. 
Extremely bad mercury, especially if lumps of dirt 
are in the chamber, may cause a high reading due to 
the dirt holding the float above the level of the 
mercury. 


It is frequently possible to clean slightly dirty 
mercury in use by washing well with a clean cloth 
soaked in gasoline. Dust alone, can often be removed 
with a water-damp cloth. If the fluid has amalga- 
mated, which is indicated by its tendency to cling, it 
should be changed. 


When a meter checks at zero and over the lower 
ranges, but shows a progressive high or low as the 
range is increased, it is usually out of calibration. 
If high at the outer limit it is said to be “fast,” if 
low, “slow”. (Figure 2. Meter fast). 


This is corrected by shortening the length of the 
arm connecting the float and the differential shaft 
when the meter is registering low, and by lengthen- 
ing, when the meter shows high. 


A meter test that appears to be accurate, but 
which shows high or low across the central portion 
of the graduation, (Figure 3. Cone not properly 
seated) or even at either extreme, ordinarily means 
a differential shaft out of true, or a poorly seated 
cone. In either case, a replacement is usually neces- 
sary. 

At times a test may disclose a sluggishness over 
the entire range. This is usually best checked by 
bringing the water level in the manometer up to, 
but not above, the point at which the check is de- 
sired. As: the water is brought to, but not above, 21 
inches, 31 inches, 41 inches, and 49 inches. In each 
instance, the pen lagged about two tenths of an inch 
below the actual pressure being applied. Likewise, in 
returning the check from the outer limit to the zero 
line, the same reluctance was noted but in falling 
the pen held slightly high. 

Unlike bad mercury, which, as stated, ordinarily 


will hold the pen low on both the up and down 
check, this latter irregularity characterizes a bind or 
drag, most frequently traceable to the stuffing box, 
or differential shaft bearings. (Figure 3). 

This condition may be caused by a grease, or pack- 
ing, unfit for the particular pressures and tempera- 
tures; or a surplus of packing, or at too great an in- 
ternal pressure. In some cases it may be due to grit 
or overly tight connections. 

In returning a meter to service the differential 
pen must be set at zero after the full pressure has 
been applied to the meter. There is sufficient ex- 
pansion of the metal body under average working 
pressures to produce a false zero if the setting is 
made at atmospheric pressure. 


IN GENERAL 

Test work with the direct-reading chart requires 
a transposition of the differential signs to conform 
with the graduation of the standard manometer. A 
100-inch meter on the direct-reading chart will indi- 
cate the square root of the actual inch measurement; 
and, a 50-inch meter will indicate on the direct- 
reading chart the square root of twice the mano- 
meter reading. 

The greatest assurance of accurate measurement 
is frequent meter inspections. As often as is war- 
ranted by the service of the meter, manometer tests 
should be run. These practices reduce maintenance 
costs to a minimum, and practically eliminate the 
necessity of periodic reconditioning in a division 
shop. 

In common with the rest of the petroleum indus- 
try, greater accuracy constantly is being demanded 
of measurement facilities. Slipshod methods are, 
happily for everyone concerned, fast becoming a 
thing of the past. Direct-reading charts, more ex- 
actly derived coefficients, advanced instrumentation 
and a greater understanding of the mechanics of 
measurement resulted in placing this department in 
an advanced position. 
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Industrial Lubrication 


Oo. L. MAAG 


Lubricating Engineer, The Timken Roller 
Bearing Company, Canton, Ohio 


Digest of a Paper Presented Before National Association of 
Lubricating Grease Manufacturers, Chicago, Ill. 


UBRICANTS for industrial anti-friction bearing 

applications include the following types: lime soap, 
soda soap aluminum stearate, lead base, and mixed base 
greases, together with oils of various degrees of refine- 
ment ranging from the light bodied non-viscous oils to 
the heavy cylinder stocks. These lubricants take care of 
practically all types of bearings. There are, however, a 
number of applications which are heavily loaded or 
where the speeds are such that a new kind of lubri- 
cant, such as the extreme pressure type which has come 
to the fore during the last few years, should be used. 
These “alloyed lubricants” serve a definite type of serv- 
ice in the lubrication field just as alloy steels do in 
modern industry. 

Extreme pressure properties may be imparted to 
either oils or greases and there are on the market today 
extreme pressure greases of practically all types, and 
extreme pressure oils covering the range of viscosities 
used for lubricating various bearings in service. 

Different types of greases are used in applications 
where such lubricants are most suitable. Lime soap 
greases, which are uusally the cheapest ones to com- 
pound, have the widest use. These products, as well as 
those compounded with aluminum stearate, are used in 
units where water conditions might be encountered. 
They do not, however, have as high melting points as 
soda soap greases, and their use is usually confined to 
the lower temperature operating conditions. 

When subjected to high operating temperatures, and 
as a rule with higher operating speeds, a soda soap 
lubricant is usually preferable. Many greases have the 
disadvantage that, with the higher operating tempera- 
tures encountered on higher speed units, there is a 
marked tendency for the lubricants to become thin. The 
centrifugal force created by the higher speed of the 
bearings has a tendency to throw out the oil from such 
lubricants. After cooling, a layer of heavy soap is 
found in the bottom of the bearing housings, the oil 
often having drained out through the bearing closures. 


-~ cone = 


Soda soap greases as a rule will stand up better under 
high temperatures and high speed conditions than lime 
soap products, although it must be kept in mind that 
there is much in the art of compounding these lubri- 
cants to give them the desired properties in regard to 
stability in storage and in service. Aluminum stearate 
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and Lubricants 


greases will usually return to their original consistency 
even if they are heated considerably above their melting 
point. This property cannot as a rule be imparted to 
lime or soda soap greases. 

Apparently for this reason aluminum stearate greases 
are used extensively for aeroplane rocker arm units. It 
has been our experience that such greases are superior 
to soda soap products for this service. The usual speci- 
fication calls for a grease compounded from a well 
refined cylinder oil of 150 seconds to 200 seconds vic- 
cosity at 210° F. and aluminum stearate. We feel that 
cylinder stocks of 600 to 800 seconds viscosity at 210° 
F. plus aluminum stearate should be given more con- 
sideration for use in grease lubricated rocker arms. 

In order to obtain better conditions for rocker arm 
bearings, a circulating oil system would undoubtedly 
prove highly beneficial. By circulating cooled crank 
case oil very much lower bearing temperatures would 
result, and with lower temperatures less oxidation and 
breaking down of the oil would occur. It is realized 
that the aeroplane builder will hesitate to increase the 
weight of his engines. However, since he is today 
building engines of greater horse power, thus creating 
more heat, it is possible that he will be required to dis- 
sipate some of the additional heat by circulating cooled 
oil. 

Most greases of tomorrow will undoubtedly be of 
the extreme pressure type. Many steel mill applications 
which are now on anti-friction bearings will operate 
successfully with the average greases that do not con- 
tain extreme pressure properties. However, there are a 
number of units on which the extreme pressure greases 
are necessary, due to the higher speeds and increased 
loads which are encountered today. 

In some of the applications where past experience 
indicates that extreme pressure greases are not neces- 
sary, they have been used without any harmful effects. 
Therefore, in order to be on the safe side we have made 
it a practice to recommend extreme pressure greases 
entirely for this service. No one knows when some 
operating condition is going to cause overloading, and 
possibly the ruin of a bearing; hence, the company feels 
it is good practice to recommend this additional protec- 
tion for their bearings, and believes that this applies 
with equal force to all types of bearings. 

Often gears and anti-friction bearings are lubricated 
with the same lubricant. In this case, the mineral oil 
which is satisfactory for the gears is usually entirely 
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satisfactory for the anti-friction bearings. In quite a 
few cases, however, in order to take care of the gear 
units, it has been found necessary for good operation to 
use an extreme pressure lubricant of approximately 90 
to 150 seconds viscosity at 210° F. These lubricants 
should carry a minimum load of 33 pounds on the Tim- 
ken Lubricant Tester. The types of extreme pressure 
lubricants with which we have had success on these 
units are those having a lead soap sulfur base, a chlori- 
nated sulfur base, and the straight chlorinated base 
products. 
HIGH SPEED APPLICATIONS 

For high speed applications such as electric motors, 
high speed spindles, etc., designed for grease lubrica- 
tion, best success has been had with soda soap products, 
etc. This type of grease does not separate at the usual 
operating speeds and temperatures as do the lime soap 
greases, resulting in better lubrication and much longer 
bearing life. 

The type of soda soap grease which has given best 
service with roller bearings has been the short fibre, 
smooth texture product. These greases do not have the 
same tendency to channel as do the somewhat stringy 
fibrous products, and their lubricating action seems to be 
similar to that of the lime soap greases. The channeling 
and poor lubricating ability of the stringy, fibrous 
greases seem to be more pronounced under low tempera- 
ture operating conditions. The smooth textured soda 
soap greases which have given best results for average 
service have been those compounded with refined oils of 
from 200 to 600 seconds viscosity at 100° F. 

Some of these soda products have a tendency to be- 
come quite stringy on being worked, while others be- 
come more smooth. In our experience those with a 
tendency to become smoother give best results in 
service. We cannot, at this time, enlighten you as to 


the cause of this phenomenon. Perhaps some manu- 
facturer has the answer and will be willing to tell how 
to overcome it. Recently, two grades of a grease made 
by a certain company were tested in our laboratory, 
One had a tendency to string out on working while the 
other became more smooth. Possibly a slight variation 
in the acidity or alkalinity may be the answer. 

Industrial machinery frequently includes high speed 
units in which oil lubrication is desirable. Usually these 
units are comparatively lightly loaded. However, high 
speeds often bring about conditions where overheating 
is encountered, at least until after the bearings are well 
run in. In such units well refined mineral oils are 
usually satisfactory. A number of cases, however, have 
been encountered where on new installations of bear- 
ings there was apparently an overloaded condition. In 
such cases our practice has been to go to the use of an 
extreme pressure oil for a running-in lubricant, merely 
adding the extreme pressure base oil to the mineral oil. 
Usually the one charge of extreme pressure oil is suf- 
ficient to last the machine tor the run-in period, after 
which straight minerals oils are entirely satisfactory. 

Sight feed, constant level and wick feed oilers are 
ordinarily used on industrial equipment, the latter two 
usually being the most economical. In order to have a 
product that is economical for use with sight feed oil- 
ers, oils compounded with around 4% to %4% of soaps 
are used. Such compounded oils adhere better to bear- 
ing surface and also feed more slowly. 

There are a number of applications where circulat- 
ing oil systems are desired, such as on gear drives, and 
the bearings connected with them in mills or other in- 
dustrial units. 
tributed to circulating oil systems: 


The following advantages may be at- 


1. Ample lubrication. 
2. The circulation of the oil through the bearings 
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Figure 1—Relation of wear from sulfurized and chlorinated oils 
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has a cleansing action, washing out any foreign matter 
that might be present. 

3. There is no churning of the lubricant, hence, with 
the minimum amount of lubricant present, lower oper- 
ating temperatures are generally secured. 

4. With a circulating system it is possible to provide 
for settling and filtering the lubricant. In case the 
lubricant has a tendency to become warm, it is possible 
to cool it separately, thus keeping the system supplied 
at all times with clean, cool lubricant. 

5. The cooler operating conditions will reduce the 
oxidation or breaking down of the lubricant and thus 
increase its life. 

There are, of course, instances where it is not feas- 
ible to install a circulating oil system. In such cases a 
fixed level oil bath should be maintained and provision 
made for changing the lubricant at frequent intervals. 


TESTING APPARATUS 
In order to measure in the laboratory the film 


strengths of various types of lubricant which might be 
encountered, the Timken Roller Bearing Company de- 
veloped the Timken Lubricant and Wear Testing 
Machine, which has been quite helpful in obtaining data 
to help solve problems with which the company has 
been confronted. Straight mineral oils increase in film 
strength with increase in viscosity, and this machine 
demonstrates that fact. When dealing with extreme 
pressure lubricants, however, viscosity of the oil is of 
secondary consideration. 

The type of element used to increase film strengths 
shows up prominently as illustrated by Figure 1. It will 
be noted that the curve shows that with an increase in 
sulphur content of the oil the film strength increases to 
a certain point. Apparently the maximum benefit is 
obtained with approximately 3% sulphur. These lubri- 
cants were made by increasing the concentration of a 
certain sulphurized base oil. As the sulphur content of 
this oil was increased, the abrasive or wear producing 


properties were also increased. In contrast to this, 
when using a chlorinated type product it will be seen 
that with the high concentration of the chlorinated base 
oil a high film strength was developed, with lower wear 
or abrasive properties. By decreasing the percentage of 
base in this type of lubricant a decrease in the film 
strength and an increase in the abrasive properties was 
obtained. 

Table I illustrates clearly the results obtained by the 
use of the two elements ordinarily used to impart ex- 
treme pressure properties to lubricants. 











TABLE I 

nari % Wear 6 Hrs. 

With 33-Lb. 

O. K. Load Lever Load 
Lubricant— Specimen Lbs. Plus Grams 
Chlorinated Oils .......... 1 100 0035 
Chlorinated Oils .......... 2 95 .0030 
hlorinated Oils .......... 3 100 0045 
Chlorinated Oils .......... 4 95 .0020 
Chlorinated Oils .......... 5 59 .0050 
Sulphurized Fatty Oils..... 1 43 .0070 
Sulphurized Fatty Oils..... 2 43 .0150 
Sulphurized Fatty Oils..... 3 33 .0050 
Sulphurized Fatty Oils..... 4 35 0055 
Sulphurized Fatty Oils..... 5 43 .0080 
Sulphurized Fatty Oils..... 6 43 .0075 








Lead, sulphur and chlorine have been the substances 
largely used thus far in compounding extreme pressure 
lubricants. Due to the difference in properties of these 
substances, it is likely that lubricants containing various 
combinations of these substances will prove best for 
different services. We are inclined to feel that more 
attention should be directed toward the use of definite 
chemical compounds, such as hexachlorethane, chlori- 
nated retene, etc., instead of trying to sulphurize and 
chlorinate complex fats whose resultant product is vari- 
able and unknown. 
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B* the word “consulting” engineer, is meant the 
engineer who is called in to act as consultant by a 
company requiring a specialist’s knowledge. 

The field of consulting engineering has been prac- 
tically eliminated during recent years, and probably to 
the detriment of industry as a whole. This was brought 
about by the equipment manufacturers offering engi- 
neering services of a consulting nature whenever re- 
quired by prospective customers. Originally instigated 
for promoting the sale of equipment, the scheme has 
proved a boomerang because it has added to the manu- 
facturer’s already heavy overhead. Many manufacturers 
now admit that they should only be obligated to assume 
the cost for research with an end to improving their 
product, whether it be in the natural course of events 
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THE ROLE OF THE... 


onsulting Kingineer 


F. L. KALLAM 


Industrial Engineers, Inc., Los Angeles 


or at the request of a customer. This is a legitimate 
selling expense. But beyond this, services of investiga- 
tion, of survey, of extensive research performed at the 
request of a possible customer should certainly not be 
their lot. This abuse has previously been recognized by 
the technical press, and many manufacturers themselves 
are now advocating the rebuilding-up of the consulting 
engineering profession. 

The services of the consultant should be used 
wherever careful analysis of facts without distortion is 
desired. A better analysis can often be obtained in this 
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HE author of the accompanying requested arti- 

cle on the value of the consulting engineer 
holds that manufacturers of equipment and appa- 
ratus should not be expected to perform the serv- 
ices logically expected of a consultant and that such 
services should not be demanded of them. In this 
many manufacturers and oil companies alike will 
agree. 

The consultant in making his analysis and recom- 
mendations with his reputation and livelihood in- 
volved must be as nearly “right” as conditions per- 
mit, for otherwise he can not return. Most dis- 
tinctly does his field of activity depend upon re- 
sults secured through his services. 

Perhaps some other consultants may have some 
thoughts to add to this discussion as may others en- 
gaged in the manufacture of equipment or in the 
industry of refining and gasoline production. Such 
discussion is invited. 











manner than by requesting manufacturers to present 
proposals based on engineering work. It is frequently 
worth while to spend a few hundred dollars on impartial 
engineering advice before investing many thousands of 
dollars in equipment which may or may not prove suit- 
able. Here the suitability depends upon the accuracy 
of the report upon which the selection of equipment is 
made. As soon as buyers see that it is really better 
business for them to make decisions upon engineering 
service of this type than upon the recommendations, of 
engineers who are attempting to help sell the equipment 
built by their employers, the sooner will the consulting 
engineer be revived. 

One field in which the consulting engineer is already 
beginning to find a place is that of the oil and gasoline 
refining industry. Here, as elsewhere, his value will 
rise, only as those who require his services are educated 
to understand what they receive for a fee, which, in 
some cases, they would blush to hand to their surgeon 
or lawyer. In order to acquaint the owners, managers 
or executives of this industry with some of the engi- 
neering phases which lend themselves to solution in this 
manner, the province of the consultant is given. 

The field of the consulting engineer may be divided 
into five general divisions: 

(1) Analysis of existing plants with view to effect- 

economies. 

(2) Survey of existing plants with view to determin- 

ing efficiency and safety characteristics. 

(3) Analysis of conditions for a new plant or equip- 

ment, 

(4) Supervising the purchase of equipment. 

(5) Research and development of special projects. 

(1) Analysis of Existing Plants With View to 
Effecting Economies—Evidence is sufficient to convince 
even a casual reader that plants built 10 years ago are 
hopelessly out of date. The chances are that they are 
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an actual liability to the operators they serve, especially 
when compared with modern plants being used by com- 
petitors. 

This does not necessarily mean that all the equip- 
ment installed in these plants is obsolete. A plant may 
be out of date, while most of the equipment in it may 
be in first class condition, requiring only some re- 
arrangement and changes in operating technique to 
bring it up to modern efficiency. There are few such 
plants where some worthwhile economy cannot be ef- 
fected by the expenditure of a comparatively small sum 
of money. Under present conditions the operating costs 
must be reduced as never before if the business is to 
prosper, and as a result, management must be in close 
touch with the actual plant conditions. Not only this, 
but it must also have accurate knowledge of how others 
in the industry solve, and are solving, similar problems. 

Thus the purpose of a plant analysis is not to prove 
that the present plant is worthless, but to point out 
advances that have been made in certain lines so as to 
bring up to the management’s mind the question, “Can 
our plant do better than it is doing?” Such an analysis 
of a plant for possible economies requires as much skill 
as the original planning, if not more. In addition, the 
engineer must know something of operation, the char- 
acteristics of all types of apparatus, be able to tell if 
the equipment is doing what it is supposed to do, and 
if not, whether it is capable of readjustment. Only a 
thoroughly experienced, technically trained man is capa- 
ble of making useful and constructive analyses, to- 
gether with the necessary recommendations to correct 
uneconomical conditions. Such service can best be ob- 
tained by employing the consulting engineer, who, by 
reason of his impartial judgment and more varied ex- 
perience, is in a position to render the most equitable 
solutions. 

(2) Survey of Existing Plants With View to De- 
termining efficiency and Safety Characteristics—Dur- 
ing the past few years another menace has arisen in 
the industry. This is a form of “racket” in which un- 
ethical engineers induce royalty owners to bring court 
action against refining operators for failure to properly 
settle accounts. The engineers check into the methods 
used by the refiner in these accountings, going as far 
back into the records as possible, and more recently, 
they have started the practice of investigating the plant 
efficiencies. Judgments obtained from such evidence 
is then divided between the royalty owners and the 
engineers upon a pre-arranged basis. The success of 
this system is evidenced by the several favorable judg- 
ments in behalf of these racketeers, to say nothing of 
the numerous other cases settled out of court. 

It is, therefore, often profitable to have the consult- 
ing engineer investigate the operating methods and ways 
of royalty settlement used in any particular plant. 
Bringing an outside viewpoint into an organization in 
this manner often discloses technicalities which are not 
noticed by the regular personnel because of their very 
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closeness to the discrepancies. The resulting correc- 
tions, be it in method of testing, metering, accounting 
or operation, may prove advantageous to the company 
at a later date. In fact, the consultant can function in 
these matters as does the public accountant in the busi- 
ness world. Copies of the findings can readily be sent 
to the royalty, owners, and in addition to acquainting 
the latter of the existing conditions, the reports signify 
that a direct effort is being made by the refiner to pro- 
tect the royalty holder’s interests. 

The consulting engineer can be used in much the 
same way in reducing the hazards of operation. An im- 
partial survey of the safety conditions within a plant is 
excellent insurance in addition to the reports of the 
regular company staff. The consultant is particularly 
qualified in this respect as his experience has been 
gained from plants of the entire industry. 

(3) Analysis of Conditions for a New Plant or 
A pparatus—Where a new plant is to be built, or a piece 
of equipment purchased, it is good practice to have the 
désign and specifications checked by an outside engi- 
neer. This is particularly true of small organizations; 
or others who do not have a large personnel or lack 
the necessary engineering facilities. 

An outside disinterested opinion often brings out 
points which have been overlooked for one reason or 
another, and which can result in eventual savings for 
the plant owner. Even in the case of the larger com- 
panies having engineering departments it has _ been 
found profitable to employ the consulting engineer. In 
the public utility field this practice is used one hundred 
percent, so that today, no ,steam generating station is 
built without the aid of the consulting engineer. The 
right sort of consultant will bring highly specialized 
skill to the organization during the time such skill is 
required. Consequently, the arrangement is especially 
beneficial to the smaller concerns in that they may 
acquire high class engineering talent economically and 
so be on a more equal baSis with the larger corporations. 
(4) Supervising the Purchase of Equipment—When 


it is necessary to select suitable equipment for replac- 
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ing or augmenting existing apparatus, the owner or 
manager of the undertaking will invariably consider the 
initial outlay. This he can readily understand, but he 
may ignore the subsequent operating expense which is 
something remote and looked upon as of academic 
interest only. The engineer, however, understands the 
various apparatus offered, and can advise as to the 
economy of purchasing the equipment with high first 
cost and low operating expense, or that having a low 
first cost and high operating expense. Depending upon 
the plant conditions, either may be the correct selection 
in any particlar case. 

Again, the consulting engineer can be of invaluable 
assistance in writing correct specifications for equip- 
ment because of his greater all-round experience. The 
manufacturer of apparatus can generally supply the 
proper equipment for the service specified, but if the 
service requirements are wrong, his guarantees as to 
performance may be worthless. When spending ap- 
preciable sums of money for apparatus it is good judg- 
ment, and insurance, to have the purpose for which 
the expenditure is made fully verified. This can very 
well be done by the outside consultant. The consulting 
engineer thus becomes an aid to the manufacturer 
should the wrong equipment be specified for the service 
conditions. Only in the power plant engineering field 
has the importance of engineering consultation prior 
to the purchase of equipment been recognized and paid 
for, all of which is substantial evidence that the prac- 
tice pays dividends to the management in this industry. 

(5) Research and Development of Special Projects— 
Often problems of a special nature arise in connection 
with plant operation which require special study. Very 
few gasoline companies have adequate personnel avail- 
able to handle such work, and consequently, the con- 
sultant can be employed to good advantage. Still other 
problems may necessitate development work before an 
acceptable solution can be had, and this too, falls in the 
field of the consultant. These, and many other cases, 
make the services of a consulting engineer desirable in 
the petroleum refining and natural gasoline manu factur- 
ing industries. 
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Flexible Combined Topping and 


HE VACUUM OIL COMPANY, A. G., at its 

Vienna, Austria, refinery recently placed in opera- 
tion a novel type of distillation system. The new plant 
is designed for the alternate services of atmospheric 
distillation and vacuum distillation, and secures the top- 
ping of crude oil first at atmospheric pressure to obtain 
residuum or asphalt, which operation is followed by a 
further reduction of the residuum under high vacuum 
to produce lubricating oil distillates and various types 
of asphalts. The plant was designed and erected by 
The Brunn-Konigsfeld Machine and Iron Works, A. G. 
of Brunn-Konigsfeld, Czechoslovakia. 

The flexible arrangement of this still is especially 
adapted to the manufacturing programs of concerns 
who either process a variable type of crude or where 
the demands for a variety of petroleum products fluc- 
tuate from day to day, due to shifting price structures 
of both crude and refined products—the latter espe- 
cially in those countries which do not have their own 
production. The new pipestill has proven very satis- 
factory, meeting all the demands put upon it, as well 
as the expectations of the management. 

The method of operating the plant is shown in Figure 
1, which presents a flow-sheet for crude-oil distillation. 

When crude is processed at atmospheric pressure, 


Vacuum Unit 
AT VIENNA, AUSTRIA 


DR. FRANZ ROTH 


Translated from “‘Petroleum” 


the barometric condenser and the steam ejector are cut 
out of the system. The distillates secured flow by grav- 
ity through the tail-house without the use of pumps. 
The latter are used to pump the distillate cuts from the 
vacuum receivers when the system is operating under 
vacuum. Flexibility of operation and close cut frac- 
tions are obtained, since single cuts taken off from the 
various plate levels in the primary fractionation tower 
are further redistilled or “stripped” of their lowest boil- 
ing point components, by the use of steam in additional 
smaller towers, or distillation units known as “strip- 
pers,” or steaming columns, 

When the residuum thus obtained as a by-product 
is to be processed and further distilled under high 





FLOW CHART OF A COMBINED ATMOSPHERIC AND 
VACUUM PIPE STILL PLANT. 


STEAN EJECTOR 


WATER SEPARATOR 
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vacuum, the barometric condenser and the steam ejector 
are tied into the system; the distillate pumps are also 
connected into the system, and these have been so ar- 
ranged and built that they may be used as feed pumps 
as well. The benzine tubular condenser and its water 
separator are also disconnected from the system. These 
distillate pumps act as a seal for the vacuum against 
the atmosphere—the distillates being pumped in 
vacuum up to the pumps, and from there on flow by 
atmospheric pressure to the tail-house. The result of 
this arrangement is that the distillate-cuts are continu- 
ally being drawn off without any reducion of the 
vacuum; the distillates then flow at ordinary atmos- 
pheric pressure into the tail-house through look-boxes 
from which samples are taken at will for testing 
purposes. 

The distillation plant is equipped with a complete 
system of automatic control instruments and recording 
devices arranged on a panelboard in the receiving 
house; for instance, by the setting of the indicator 
needle on certain dials, the desired change of the tem- 
perature of the vapors leaving the fractionating tower 
by way of the side-streams can be obtained; the con- 
tinuous withdrawal of asphalt bottoms from the tower 
is automatically controlled by an arrangement whereby 
a liquid level controller is electrically connected to the 
controlling device which sets the speed of the residuum 
draw-off pump. The flow of all distillates leaving the 
“stripping columns” is regulated by constant level con- 


trols, which secure at the same time a separation of the 


, 


water from the distillate; this allows the latter to enter 
the condensers free from water vapor or water so that 
the condensers are never overloaded, or forced to con- 
dense anything but oil vapors. 

Good economy is secured in this plant since the pipe- 
coil or tubular heater receives its heat both through a 
radiant and a convection section of a specially built 
furnace ; the steam superheater is built into the furnace, 
deriving its heat units from the heat of the stack gases. 
The result is that the temperature of the stack gases nor- 
mally runs beween 540° F. and 560°F. After a con- 
tinuous operation of the plant, during which time a 
total of 60,000 barrels of crude were put through, an 
inspection of the furnace, and the tubes, showed no 
trace of coke, and there was no indication of soot de- 
posits on the outside of the convection tubes. The feed 
pumps are automatically controlled and various types 
of recording instruments indicate the conditions of op- 
eration at all times. The fuel-oil burners can burn 
asphalt as well as ordinary fuel oil as the heating 
medium. 

The products obtained both in the atmospheric pres- 
sure and the vacuum distillation, under many varied 
conditions, are high grade, closely cut fractions, and 
again indicate the flexibility of operation under either 
method of proceedure. The operation of the plant has 
since shown that the figures for such items as steam 
consumption, fuel used per barrel of crude, and con- 
denser water requirements are well within those guar- 
anteed by the builders of this unit. 


Automatic Safety Transfer Valve 


TILLMEN, operators and others employed in nat- 

ural gasoline plants often during a rush period are 
not able to watch the storage tanks while being filled 
from the accumulator or stabilizer. When these periods 
of activity occur, a tank is likely to become full to over- 
flowing. It it does, the chances are that liquid will be 
pulled over into the vapor recovery system and enter 
the compressor cylinders with disastrous results. If the 
vapor recovery plant is operated at a pressure sufficient- 
ly low that the tank pressure will force the gas through 
the “tail” absorber, the oil used in it will be unduly 
oversaturated. 

General Petroleum Corporation has provided for 
such an emergency at Santa Fe Springs, California. 
An automatic transfer valve is placed on the line lead- 
ing from the fractionator bottoms pumps to the stor- 
age battery which not only “detours” the gasoline from 
the tank that has become filled, but directs it each time 
it is called upon to function to a smaller tank at ta- 
mospheric pressure. The vapor lines leading from the 
top of the storage battery are much smaller than the 
transfer lines through which the gasoline travels so that 
when a tank becomes shell full, an excess pressure 
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above the normal working pressure is built up at once, 
both in the tank itself and also on the transfer line. 

A safety valve is placed on the transfer line leading 
from the stabilizer pumps to the storage tank battery 
near the end of one of the louvre towers. It is designed 
to operate with but a slight change in pressure on the 
diaphragm. The valve setting itself is on a separate line 
branching from the main line by the use of a tee, with 
a couple of short nipples and a gate between them. The 
line running from the valve extends to the atmospheric 
tank, which is fitted with a tall vapor stack to carry 
the vapors away from the yard. 

Action of the valve is direct, the operation being 
secured through a quarter-inch pressure line leading 
from the main line to the diaphragm of the valve. A 
pressure gauge is attached to the top of the valve to 
indicate the transfer line pressure so that adjustments 
may be made upon the action of the valve. At the 
moment the pressure builds up on the main line, caused 
by back pressure from the:storage tank, the valve opens 
and ‘“‘detours” the gasoline so long as the excess pres 
sure exists. The valve is tested periodically to be cet- 
tain that it is in good working condition, but fortunately 
it is seldom called upon to function. 
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Tube bundle being placed in 
heat exchanger shell on floor 
of Kellogg shop. 


Every Kellogg Heat Exchanger has, in- 
corporated in its design and construc- 
tion, the results of the many years 
experience of The M. W. Kellogg 
Company in building heat transfer 
equipment. 


The design has been so standardized 
as to permit their application to a wide 
range of conditions. Materials used 
are selected to meet individual oper- 
ating requirements. They are con- 
structed with fixed or removable tube 
bundles and baffles arranged as condi- 
tions may determine. All welds are 
made by the Kellogg “Masterweld” 


process. 


A Kellogg engineer will be glad to 
give you details regarding the advan- 


tages of Kellogg Heat Exchangers. 


KELLOGG 


THE M. W. KELLOGG COMPANY - 225 BROADWAY, NEW YORK 
Chicago, 1 La Salle Street $ San Francisco, 200 Bush Street 
Tulsa, Philtower Building 2 Birmingham, 827 Brown-Marx Building 
Los Angeles, 1031 South Broadway ; Houston, Texas 





Pressure vessels“ ‘‘Masterweld’’ for the Power, Refinery and. Chemical 

Industries. Power Plant and Industrial piping. Heat Exchangerg? Radial 

Brick Chimneys, P Ref ies. Cross, Holmes-Manley, de Florez-and 

Tube and Tank crac g units, absorption plants and pipe stills. Pacific 
Hot Oil Pumps —de Florez Temperature Control. 








vY SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 
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The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 


_ Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by title, by abstract, or in complete manuscript, will also be 
prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical Data 
The Phase Surfaces of Cyclohexane. 

L. RotrnyANtz AND N. Nacornow. Z. 

physik. Chem. A169 (1934) pp. 20-30. 


The coordinate of the triple points, vapor, 
liquid and crystal, the melting curve, the vol- 
ume change on fusion, the heat of fusion, and 
the degree of saturation up to the critical tem- 
perature and 23 isotherms in a _ temperature 
interval from 2° to 300° C. were determined for 
cyclohexane. Isotherms were constructed for 
the isochors. The isochors are linear. The re- 
duced phase surfaces of cyclohexane corres- 
pond to those of benzene, but the relative layers 
of the phase surfaces are different. 


Hydrocarbon Oils. M. R. Fenske, W. 
B. McCruer, AND M. R. Cannon. Ind. 
Eng. Chem. 26 (1934) pp. 976-80. 


In general, it is believed that the molecular 
weight of high boiling hydrocarbons cannot be 
determined by the cryoscopic method with an 
accuracy exceeding +5%. The authors deter- 
mine molecular weight by dividing the molal 
heat of vaporization by the specific heat of 
vaporization. Molal heat of vaporization was 
determined by Hildebrand’s method of calcula- 
tion from vapor pressure data. Molecular 
weight data of oils were correlated by means of 
an equation involving viscosity index and Say- 
bolt viscosity. The experimental procedures 
used are described in detail and the data se- 
cured are presented in tabular form. 


Determination of the Molecular 
Weights of Mineral Oils and of 
Polymerized Hydrocarbons. M. LEReEr. 
Annales de l’Office National des Combust- 
ibles Liquides 9 (1934) No. 3, pp. 511-550, 
May-June. 

Methods of determining the molecular weight 
of high boiling mineral oils and polymerized 
hydrocarbons are discussed, including chemical 
methods, vapor density methods, cryoscopic 
method, the method of Beckmann, and tono- 


metric method. For high molecular weight ma- 
terials the method of Staudinger presents ad- 





vantages. This is based upon a formula by 
7 SP 

Einstein, which is — = KmM. The con- 
c 


stant Km is characteristic for groups of hydro- 
carbons: for paraffins its value is 0.8 xX 10-4, 
polyprenes 3.10, polypranes 3.10-4, polyisobu- 
tylenes, 1.7 X 10, polystyrenes, 1.8X10-, and 
polyindenes, 1.8 X 10+. If the viscosity of the 
hydrocarbons is determined at the concentration 
corresponding to what Staudinger calls the 
chain equivalent weight of the hydrocarbon, the 
values of these constants become nearly con- 
stant for all groups, namely, 0.85.10-*. By chain 
equivalent weight for polymeric substances is 
meant the weight of the base molecule (CH, 
in straight-chain compounds) divided by the 
number of carbon atoms of this molecule which 
make part of the chain of the polymerized prod- 
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Pioneers lead the 
way to prosperity 


Pe 


Cracking Units produce high-quality distillates most eco- 
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nomically, efficiently and safely when lime, of the proper ~ 
quality, is added to the charging stock entering the still. m 
Our 24-page booklet "Pioneer Lime—A Contribution to 

Oil Refining Efficiency" explains how lime functions to - 
prevent corrosion; facilitate coke removal, and promote ° 
"B. S." separation, and why Pioneer Oyster-Shell Lime | 
is especially adapted to these operations. A copy is 
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MFRS. OF PIONEER OYSTER SHELL LIMB 
1720 SHEPHERD STREET 
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uct. To determine the molecular weight of a 
polymerized substance, the chain equivalent rate 
of the base molecule is calculated. The vis- 
cosity is determined for a solution whose con- 
centration corresponds to a tenth of the chain 
equivalent weight. Staudinger’s method must be 
regarded as empirical and has special interest 
for the highly polymerized substances, whose 
chain equivalent weight is generally easy to 
calculate. 

Constitution of Paraffin. YANNAQUIS. 


Ann. des Comb. Lig. 9 (1934) pp. 295-324. 

The author fractionated a white paraffin wax 
by distillation in a cathode vacuum. The frac- 
tions were examined crystallographically by 
means of X-rays, and by the polarising micro- 
scope. By use of the microscope it can be seen 
that paraffin wax crystallizes in two forms, one 
triclinic, appearing as separate crystals or as a 
network, and a more symmetrical form, at least 
monoclinic, that appears as needles and in a 
fibrous structure. The needle form comprises 
open-chain paraffins with short branches. The 
triclinic form is probably composed of saturated 
cyclic hydrocarbons with long chains. Both 
crystal forms have transition points, from uni- 
axial to biaxial forms. Transition points are 12 
to 14° C. below the melting points. X-ray dif- 
fraction data could not be used to identify in- 
dividual wax components. 


Chemical Composition and 


s 
Reactions 

Polymerization Under High Pressure. 
H. W. STaRKWEATHER. Jour. Am. Chem. 
Soc. 56 (1934) pp. 1870-74. 

The author polymerized a large number of 
unsaturated compounds at pressures up to 9000 
atmospheres. Velocity constants were calcu- 
lated according to the equation for first order 
reactions. An equation is proposed for calcus 
lating all of the rates of polymerization at the 
same conditions of pressure and temperature. 
The compounds studied were arranged in de 
scending order of ease of polymerization. With 
one exception, all of the compounds containing 
conjugated double bonds underwent polymeriza 
tion under pressure. Also with one exception, 
compounds containing adjacent double bond but 
no conjugated double bond were unchanged by 
pressure. In addition to experiments with pure 
compounds, the effect of pressure on a num 
ber of commercial mixtures was studied. Differ 
ent samples of cracked gasolines were subjected 
to pressure, in one case to 9000 atmospheres at 
60° C. for 48 hours. No resinous products wefe 
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LICENSES gtanted under 
Lnited States and Foreign 
Patents for: Cross « de 
Florez. *® Holmes-Manley ¢ 
Tube and Tank Cracking 


Processes and Combination 


Cracking Units 


Licensing Agents: 

Phe M. W. KELLOGG CO. 
225 Broadway * New York 
or its 
European Representative 
Compagnie Technique des 
Petroles «134 Boulevard 


Haussmann * Paris, France 
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CRACKING VARIOUS CRUDES 


Refineries in many parts of the world are operating 
under the broad licensing rights of Gasoline Products 
Company. 


These rights permit the designing of combination units 
incorporating one or more of the outstanding features of 
the Cross, de Florez, Holmes-Manley and Tube and 
Tank processes. Thus the refiner is assured of a cracking 
unit adapted to his particular requirements. 


We suggest you investigate the broad and comprehen- 
Sive service of Gasoline Products Company before in- 
vesting in cracking equipment. 
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A TYPE OF STORAGE TANK 


—to meet every evaporation problem 








Pontoon Roofs 








Stop Serious Vapor Losses 


leone with ordinary cone roofs exact a heavy toll from gas- 

oline and other oil products passing through them. When an 
empty tank is filled, a whole tank full of valuable vapor is forced 
out to the air and lost. Daily breathing due to temperature changes 
also wastes the lighter fractions which vaporize first. Every breeze 
blowing over a leaky cone roof carries away more vapor. Obvious- 
ly, these losses increase with the volatility of the product being 


handled. 


How Losses are Stopped 


The Wiggins Pontoon Roof 
stops practically all evaporation 
losses from refinery tanks. It rides 
directly on the oil, keeping vapor 
in and air out. There is no vapor 
space under the roof—even when 
the tank is nearly empty. This 
eliminates filling and emptying 
loss and breathing. Wind drift 
losses are also eliminated as there 
is no vapor to be carried away. 

Experience has shown that “gas 
tight” working tanks handling 
5000 bbls. of gasoline per day, 
show an annual volumetric loss of 
3250 to 4855 bbls., while a Wig- 
gins Roof on the same tank re- 
duces this loss to 155 bbls. These 
Savings are approximately propor- 
tionate to the amount handled. 


Such savings have frequently 
proved enough to pay the entire 
cost of the roof in a year or two. 
The difference in cost between the 
Wiggins Roof and a cone roof is 
repaid in a few months on working 
tanks. 


Re-roof Old Tanks 


Wiggins Pontoon Roofs are eas- 
ily installed on old tanks as well 
as new ones. Ask our nearest of- 
fice to tell you the cost of re-roof- 
ing some of your present tanks 
with ordinary roofs. All you need 
to do is list the number of tanks 
with their various diameters and 
heights and give their locations. 
From this estimate, which is sent 
without obligation, you can deter- 
mine how long it will take the 
roofs to pay for themselves and 
the net savings thereafter. 


CHICAGO BRIDGE & IRON WORKS 


Plants in Chicago, Birmingham, and Greenville, Pa. 


EI oe! Mis hss a< jel 1255 Burt Bldg. 
a Saale aa ...2919 Main Street 
ia ae ao ew. G cre isa 1626 Thompson Bldg. 
Birmingham Sete ieee ..1548 Fiftieth St., N. 
Chicago Bipata yb %sl4 xielice erat 2463 Old Colony Bldg. 
ia rk ore! gcannig 30% 1520 Lafayette Bldg. 
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ee ERECT eT Fae Rockefeller Bldg. 
ES ee 02-165 Broadway Bldg. 
Philadelphia. . 1608-1700" Walnut Street Bldg. 
| re 1529 Consolidated Gas Bldg. 


San Francisco............ 1051 Rialto Bldg. 
I. so a v x64 ved 1334 Wm. Fox Bldg. 
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produced, although the distillation range indi- 
cated that 10% of the low boiling material had 
been converted to higher boiling compounds. A 
series of experiments with China wood oil 
showed that it polymerized at 5000 to 6000 
atmospheres at 50° C. to give products similar 
to those formed at much higher temperatures 
and at atmospheric pressure. Castor oil was 
little, if at all, changed by pressure. A 35% 
solution of ethylene oxide in water maintained 
at 6000 atmospheres and 60° C. for 19 hours 
was converted to ethylene glycol. Attempts 
were made similariy to combine amylene and 
water, but they were unsuccessful. 


Styrene and Indene from Persian 
Natural Gas. S. F. Brrcu ann E. N. 
Hacue. Ind. Eng. Chem. 26 (1934) pp. 
1008-10. 


Styrene and indene are of importance because 
of the ease with which these hydrocarbons can 
be converted into colorless polymers of poten- 
tial industrial value. The authors report their 
examination of the crude pyrolysis products ob- 
tained from certain Persian natural gases. The 
gases had been treated at 850° C. and approxi- 
20 pounds absolute pressure. Butadiene 
identified through 


mately 
and cyclopentadiene were 
maleic addition com- 


Styrene was obtained from the crude 


anhydride 
pounds. 
fraction boiling from 135° to 150° C. 
fraction 


in a yield 
of approximately 80%. The boiling 
from 170° to 180° C. 


presence of indene, and it was found that this 


was examined for the 


fraction consisted almost wholly of indene. Re- 
ferring yield to the original gas and using a gas 
rich in propane and butane, the yield would be 
2.4 liters of styrene and 0.95 liter of indene per 
100 cubic meters of gas treated. Thus a plant 
capable of handling 5,000,000 cubic feet of gas 
would produce 59,000 liters of motor 
3400 liters of styrene and 


per day 
benzene containing 
1360 liters of indene. 


The Reaction of Propylene, Pentene-1 
and Pentene-2 with Sulfuric Acid. B. 


T. Brooks. Jour. Am. Chem. Soc. 56 


(1934) pp. 1998-2000. 


In the reaction of propylene with sulfuric 


acid, no primary ester is formed. Peroxides do 
not cause the formation of primary normal amyl 
hydrogen sulfate from pentene-1. The addition 
of sulfuric acid, using 85-90% acid to propylene 


and pentene-1, differs from the addition of 
hydrogen bromide in forming no primary deriva- 
tives. The addition of sulfuric acid to pentene-2 


gives sulfuric esters of both pentanol-2 and 


pentanol-3. 

The Action of Aluminum Chloride 
on Benzene and Cyclohexane. \V. N. 
[PATIEFF AND V. I. KOMAREWSKI. Jour. 
Am. Chem. Soc. 56 (1934) pp. 1926-28. 

In a closed autoclave in the absence of air 
and in the presence of dry hydrogen chloride, 
the action of aluminum chloride on benzene at 


125° C. gives ethyl benzene and diphenyl. Un- 
der the same conditions cyclohexane forms 
dimethylcyclohexane and several polycyclic hy- 


drocarbons. In both instances the reactions oc- 


cur through simultaneous decomposition and 


alkylation which the authors designate by the 


term ‘‘destructive alkylation.” 


Manufacture: 


Processes and Plant 

Rate of Heat Transfer from a Steam 
Coil to Water. F. H. Ruopes. Jind. Eng. 
Chem. 26 (1934) pp. 944-6. 


Although steam coils are commonly used m 


| the heating of liquid in tanks, little inform ition 


is available as to the rate of heat transfer from 


the surface of a steam coil to the surrounding 
\ 
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You have heard of 


the chemical cop— 
Here he ts 


Universal Liquid 
Inhibitor is a chem- 
ical policeman who 
earns many times 
what you pay him 







QA’ C”AB 





He protects your cracked gasoline 
from gum. 


He saves acid costs 
He stops gasoline losses 


Why not put this chemical cop 
on duty to protect your gasoline? 


Universal Oil Products Co LAT) Dubbs Cracking Process 
Chicago Illinois ab) Owner and Licensor 


Copyright 1934, Universal Oil Products Co 











For medium 
or light coke 


THE TYPE K CUTTER 
HEAD—a very rugged, 
simple head, using cone 
cutters on the front 
end, followed by dur- 
able, coarse-tooth 
straight cutters. 














These cleaners will hang up records 
for speed as well as for endurance. 
They are doing it every day in scores 
of refineries, where time-out for 
cleaning tubes in stills and heat ex- 
change apparatus is held down to 
the lowest point by these hard-hit- 
ting cleaners. 

Liberty Cleaner cutting heads are 
tough, sturdy, and lasting—and the 
motors behind them are packed with 
all the power they need. Put them 
to work on your hardest tube clean- 
ing job. 


NRA 





No coke 


fete, ieliiels for 


LIBERTY 


271k Taree 


CLEANERS 


For heavy coke 
THE TYPE JH CUTTER HEAD. 


The swinging arms in front 
rough it out, and the rear por- 
tion polishes the tube. No need 
for using drills and universal 
joints with this head. 

















Write for the Liberty bul- 

letin on still tube cleaning 

and the equipment that 
speeds it up. 


LIBERTY MANUFACTURING CO. 


JEANNETTE, PA. 
An Elliott Company Organization 
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liquid. The author reports the results of experi. 
ments with a coil in a tank both with and with. 
out stirring. Coefficients of heat transfer with 
stirring were found to be approximately 285 
B.t.u. per square foot per hour per one degree 
Fahrenheit temperature difference. . The rate in. 
creases slightly with increase in the temperature 
of the steam. When the water surrounding the 
coil is stirred by natural convection only, the 
coefficient is 152 to 172 B.t.u. per square foot 
per hour per one degree Fahrenheit. The appa. 
ratus used is described and the data are pre. 
sented in detail. 


Principles Underlying the Design of 
Liquid-Gas Contact Equipment. Part I. 
Coefficients of Mass Transfer Through 
the Gas Film. R. Fatran. Chem. & 
Ind. 53 (1934) pp. 262T-66T. 


The paper is a report on continuing work in 
the Department of Oil Engineering and Refin. 
ing at the University of Birmingham. Although 
the transfer of energy in gas-liquid processes 
has been thoroughly investigated, comparatively 
little work has appeared on the closely related 
problem of mass transfer. The article does not 
lend itself to brief review as it is mathematical 
in character. 


Welding Pipe and Pressure Vessel 
Joints in the Chemical Industries. C. 
O. Sanpstrom. Chem. & Met. Eng. 41 
(1934) pp. 476-81. 


This is the second of two articles on the de. 
sign of welded joints as applied to chemical 
plant equipment. The author discusses the weld- 
ing of pipe, of pipe nipples and their reinforc- 
ing rings, the welding of fired and unfired pres- 
sure vessels, and of flanges. The article is well 
illustrated and contains suggestions that will be 
of interest even to the experienced designer. 
Welded piping is strongly advocated as against 
piping made up with flanges and fittings. The 
slowness of engineers to accept welding as a 
fabricating procedure in the manufacture of 
some high pressure vessels such as steam boil- 
ers is deprecated by the author, who points out 
their superiority over the standard riveted and 
caulked construction. 


The Construction of Cylindrical Pres- 
sure Vessels (for chemical processes). 
ETIENNE AUDIBERT AND ANDRE RAINEAU. 
Ann. combustibles liquides 9 (1934) pp. 
203-77. 

The authors discuss the design of cylindrical 
vessels for use in the chemical industries. The 
choice of types of steel is discussed, considering 
physical and chemical factors at temperatures 
below and above 250° C. for equipment in con- 
tact with air, and above 250° C. for that in con- 
tact with hydrogen. Hydrogen sulfide corrosion 
of steel is considered. 


Manufacture of Paraffin. I. Factors 
Influencing the Adaptability of Oils to 
Crystallization. II. Influence of the 
Technic of Filtration on Crystalline 
Form. R. Fussrteic. Rev. chim. ind. 
(Paris) 43 (1934) pp. 77-80, 96-101. 


As is well known, paraffin-containing oils 
were redistilled to eliminate asphaltic compo 
nents. Cracking destroys the components that 
hinder the formation of easily filterable paraf- 
fin crystals, but it also decreases the yield of 
lubricating oils. Pipestill distillation avoids this 
difficulty. Temperature, pressure and speed of 
distillation influence the quality of the paraffin. 
It is possible to use solvents that favor the 
formation of easily filterable needles in place of 
plates. In studying filter cakes 16 and 26 mm. 
in thickness, it was indicated that the thicker 
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Pressure Vessels 


Fabricated to Your Order 



















































Of Carbon, Alloy or Clad Stee!—Welded or Riveted 


The butane gas storage tank shown above—one of a shipment of 
five such tanks—is a fair example of the wide range of our work 
in fabricating pressure vessels. Dimensions are 48 ft., 7 in., overall 
length, by 8 ft., 0 in. inside diameter. Design pressure, 165 lb. per 
sq in. 

In our Hedges-Walsh-Weidner Company shops, at Chattanooga, 
where these tanks were constructed, pressure vessels have been 
built for more than fifty years. To this half century of experience 
are added facilities of every kind... boiler shops, welding shops, 
foundry, pattern shops, machine shops; plate bending press capable 
of shaping plates cold up to four inches thick; Class 1 welders; 
furnace for stress relieving; 300,000-volt X-ray machine; chemical 


and physical laboratory. 





Vessels may be any dimensions up to shipping clearance limits. 
Welded or riveted. Fabricated to order. 
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200 MADISON AVENUE, NEW YORK, N. Y. 
CANADIAN ASSOCIATES, COMBUSTION. ENGINEERING CORPORATION Ltd., MONTREAL 
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the cake, the less oil it contains after pressing, 
The needle form of paraffin crystals filter more 
easily than plates. Paraffin can be decolorized 
by warming to 80-110°C. with decolorizing 
earths. The refluxing of a paraffin solution 
through a tower containing the adsorbing earth 
is advised. The use of fuming sulfuric acid in. 
™ creases losses and decreases lubricating prop- 

erties. Sulfonation results and the sulfo-acids 

act as retarders to crystallization of the wax, 
By the use of 96° acid, asphaltic compounds 


were successfully removed and the oil was 
crystallized yielding thin plates. Interferring 
¢ impurities can be removed by solution in phenol | 


at room temperature, after which the paraffin 
crystallizes in an easily filterable form. 


CORPOR ATION Gases from Cracking Hydrocarbon 


Oils. G. EcLorr Anp J. C. Morretv. /nd. 
Eng. Chem. 26 (1934) pp. 940-4. 
30 Rockefeller Plaza, New York, N. Y. Over three hundred billion cubic feet of gas 


is produced annually as a by-product of crack- 
ing operations and constitutes an enormous po- 
tential source of ethylene, propylene, butylene, 
offers a complete engineering service for solution of butadiene, acetylene and other hydrocarbons for 

. use in the manufacture of synthetic chemical 
problems in the manufacture and recovery of heavy products. The object of the study reported was 
chemicals specializing in the cracking of various oils with special atten- 

9 tion to gas formation and composition while 
producing commercial yields of gasoline. Num- 





erous typical crude oils and distillates were 
studied. Operating pressures ranged from 250 
to 750 pounds, and temperatures from 875° to 


4 e 
Chemico Sludge Conversion Plants 975° F. The yields of gas ranged from 164 
- , , to 1182 cubic feet per barrel and from 1280 to 
for converting unseparated acid sludge into coke and 1590 B.t.u. per cubic foot. Gases were analyzed 
by low temperature close fractionation. The 
strong SO. gas, 98% H2SO,. or oleum. data on yields and composition of the products 


are presented in tabular form. The use of high 
pressure results in higher hydrogen, methane 
. ” and nitrogen content and lower propane, propy- 
Contact Sulphuric Acid Plants lene, butane, butylene and pentane content. The 
work of other investigators is reviewed and a 
bibliography of 19 references is appended. 


using improved vanadium catalyst, for all kinds of 
sulphur-containing raw materials including H2S gas Disposal of Refinery Waste Waters. 


and waste sulphate solutions. W. B. Hart. Ind. Eng. Chem. 26 (1934) 
pp. 965-7. 

The paper describes the development of the 
problem of the disposal of refinery waste water, 
the recognition of the problem by the industry, 
the machinery set up by the industry to com- 
° P } bat pollution resulting from this source, and the 
for separated sludge acid and alcohol spent acid. sauiles tlen dela te he tas ae 
have been instituted. The work is done under 
the direction of the Committee on Disposal of 
Refinery Wastes of the A.P.I. which began 
Pressure Sludge Separators work in 1929. In 1931 the bulletin “Disposal 

of Refinery Wastes, Section 1, Waste Water 
f . ] ] d Containing Oil,” was published. This covered 
or specia siu Ses. the design of oil traps or separators and the 
conditions necessary to their successful use. In 
1932 Section 2, “‘Waste Gases and Vapors,” 
| was published. The most difficult problem of 


all, however, remained. This concerns tastes 


Acid Concentrators 


Synthetic Ammonia and Methanol Plants 


7 = 7 " , and odors in public water supplies, oxygen de- 
using Nitrogen Engineering Corporation Processes. pletion in streams affecting aquatic life, and 
injury to pleasure craft from dissolved sulfide. 
The author discusses these problems and the 
plan that has been followed by the committee 
in its efforts to solve them. 

Chemically Controlled Acidulation of 
Oil Wells. S. W. Putnam anp W. A. 
Fry. Ind. Eng. Chem. 26 (1934) pp. 
921-4. 

During the past three years approximately 
three thousand lime wells have been chemically 








treated to increase oil production. The prob- 
lems arising in successful well treatment are 
described. The first of these is the selection of 
an inhibitor for addition to the acid to prevent 
corrosion of the casing and tubing. A combina 
tion organic and inorganic inhibitor eliminates 
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memRL OC K.’.§ LATEST DEVELOPMENT 
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A NEW 
OIL SEAL 


FY 





This Booklet 
Tells the Story 
— Write for 
Your Copy. 





RIGINAL in design — new in principle — simple in 

construction — dependable in operation — the Gar- 
lock Klozure has established remarkable performance 
records on many types of equipment. 


; Sateen ; / The illustration above shows the simple and 
Its mechanical precision, its resistance to oils at high or : , ' Pee 
‘ “ge effective design of the Garlock Klozure. Consist- 
low temperatures and the semi-automatic action of its ' ye i 
o ' ing of four parts only, this sturdy oil seal gives 
resilient sealing element are all features which combine ; 
: , , leak proof performance 
to make the Garlock Klozure an outstanding device for 
er ite under the most severe 
any S@al 4 ° oe » 
ee ee ee conditions. Klozures are 
\ Garlock representative will gladly furnish you with available in a wide range 
literature and samples. of sizes. 





THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada, Limited, Montreal, Quebec 
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ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 


Roto Special 6-way Drill Head and 
Universal Joint. 


Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 














A 


Compressor 
Needs to be 
Regulated 


1. To prevent excess pressure at discharge. 
The C-F Compressor Regulator for Constant 
Speed Pumps assures against this. It relieves 
any excess pressure at the discharge without al- 
lowing noticeable variation to be transmitted to 
the line beyond. Thoroughly dependable. 


2. To maintain constant pressure 
under varying load conditions. The 
( ‘EF C-F Throttling Regulator may be set 

to load or unload at any desired 

pressure. Slight changes of discharge 

pressure cause valve to open or shut so 

as to maintain practically unvarying 
pressure in discharge 
main. 


3. To avoid dangerous 

vacuum. The C-F Vacu- 

um Regulator—two types 

—will close when vacu- 

um rises to the point fixed as the desired 
maximum. Accurate, sensitive, sure. 


Write for descriptive pamphlets. 


The Chaplin-Fulton Mfg. Company 
28-40 Penn Ave. Pittsburgh, Pa. 








99% of this corrosion. The selection of the 
acid is the second important problem. It has 
been found that 15% hydrochloric acid is most 
satisfactory. However, the composition of the 
acid may include other substances, as, for ex- 
ample, a catalyst to make the acid more effec. 
tive in the treatment of dolomitic formations 
that are mixtures of magnesium and calcium 
carbonates. A free-flowing acid is important in 
the treatment of limestone formations in which 
rock pressure is low. An acid of low surface 
tension has been developed to reduce the pres- 
sure necessary to make the gas liquid reaction 
products flow more freely through the forma. 
tion. Another acid particularly adapted for the 
cleaning of casings and tubings containing 
“‘gyp” formation has been developed. One of 
the important accessories to well treatment is 
the blanket, or a solution of calcium chloride 
of relatively high specific gravity, which is put 
into the bottom of the well before adding the 
acid. The importance of careful study of the 
particular well before the application of the acid 
treatment is emphasized. 


Products: 
Properties and Utilization 


“Ethyl.” F.R. Banks. Jour. Roy. Aer. 
Soc. 38 (1934) pp. 309-372. 


The author presents a comprehensive survey 
of the use of tetra-ethyl lead in aircraft fuels. 
The effects of detonation and overheating in 
engines are discussed, as well as the effect of 
improved knock-rating on climbing speed. The 
maximum permissible concentration of tetra- 
ethyl lead for commercial use is 3.6 c.c. per 
imperial gallon. This may be increased to 7 c.c. 
for government purposes. The second part of 
this paper considers the effect of lead in the 
engines, and the troubles that may be encoun- 
tered and means of avoiding them. The diffi- 
culties encountered are: exhaust valve scaling, 
caused by hot corrosion; cold corrosion of 
exhaust valve stems, cylinder bores, etc.; at- 
tack on exhaust pipes and collector rings; and 
the formation of deposits on spark plugs. These 
effects may be avoided by selection of suitable 
steels, by designing valves for cooling, and by 
special spark plug design. 


A Study of Binary and Ternary 
Fuels for Explosion Engines. J. 
VeERDIER. Chimie & Industrie, Special No. 
(April, 1934), pp. 364-73. 


Gasoline-alcohol and gasoline-alcohol-benzene 
fuels were studied to determine within what 
limits it was permissible to vary the amount of 
the components added to gasoline to obtain 
completely interchangeable fuel without neces- 
sity for adjustment of the carburetor. A four- 
cylinder, variable-compression engine was used 
in the work. Ternary fuels must not contain 
more than 15% alcohol, and the calorific value 
must be raised by the addition of at least 15% 
benzene. To use such mixtures the carburetor 
should be adjusted so as to have a rather rich 
mixture when using straight gasoline. Under 
these conditions the adjustment is satisfactory 
for mixed fuels. The compression ratio of the 
engine should be at least 5 to 1 to secure best 
advantage from the mixed fuels. 


Factors Affecting Lubricating Prop- 
erties of a Petroleum Oil. F. H. RHopEs 
anp A. W. Lewis. Ind. Eng. Chem. 26 
(1934). pp. 1011-14. 


The effect of a petroleum lubricant in reduc- 
ing the static coefficient of friction in a bearing 
appears to be due primarily to the presence of 
a small amount of some substance that is firm: 
ly adsorbed on the surface of the bearing to 
form a film of high lubricating power. ‘This 
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eee 
film does not form instantly on a freshly oiled 
surface, but an appreciable length of time 
elapses before equilibrium is established. The 
components primarily responsible for lubricating. 
value can be removed from the oil by adsorp- 
tion, as, for example, on finely divided metal 
such as powdered wood metal. It is retained so 
tenaciously by the metal that attempts to re- 
cover it in relatively pure form have not been 
successful. When a petroleum lubricant is heat- 
ed in the presence of air a marked loss of lubri- 
cating value occurs at about 75°C. Experi- 
ments indicate that this change is the result of 
oxidation. It can be inhibited by adding small 
amounts of such substances as beta-naphthol to 
the oil. Addition of small amounts of cyclo- 
hexanol and beta-naphthol greatly reduce the 
coefficients of static friction and improve the 
lubricating properties of the oil at ordinary tem- 
peratures. 

Technical Aspect of Fuel-Oil Supply 
Peculiar to the West Coast. J. B. 
Terry. Jour. Amer. Soc. Naval Engi- 


neers 46 (1934) pp. 152-5. 

The relative value of coal and oil as fuel 
was investigated by the U. S. Navy in 1901- 
1904, although fuel oil had been adopted by the 
Russian government as early as 1874 and, to 
some extent, in Italy by 1893. The heavy 
crude oil of the Kern River field of California 
was utilized by the railroads as early as 1904. 
By 1913 the Southern Pacific was burning 32,- 
000 barrels of California fuel oil per day. Crack- 
ing began to develop in California in 1920, but 
was not general enough to affect the fuel oil 
supply to any extent until 1929. Fuel oil of 
the west coast is graded according to its A.P.I. 
gravity, as 17 plus and 14 plus. Typical 
straight-run fuel oils have the following prop- 
erties: 


17 Plus 14 Plus 
rr te 18.2 14.9 
SN) 62. hn ael Caracal 220 250 
Viscosity at 122° F. 
(Seybokt Farol) ..s.<0 56 260 
S & W (by centrifuge) per- 
Oo . shdsoediascsmawed 0.1 0.1 


Such oils are superior to Bunker B and C 
oils, especially as to viscosity. The 17 gravity 
California residuum is well adapted for crack- 
Cracked residuum has properties of which 


ing. 
the following are typical: 
DE «i. “Scatnesedsdctan 11.2 9.3 
Pe > sésanen paieaedincd coe 260 270 
Viscosity at 122° F. Furol. 54 146 
S & W (by centrifuge, per- 
WE. bs 1 fsacececesuseeess 0.5 0.5 


Technical Aspects of Fuel-Oil Sup- 
ply Peculiar to the East Coast A. E. 
Becker. Jour. Amer. Soc. Naval Engi- 
neers 46 (1934) pp. 165-8. 


Fuel oil sold on the east coast has no char- 
acteristics peculiar to itself because it comes 
from many sources. Cracked residuums, largely 
used in eastern fuel oils, are high in specific 
gravity and B.t.u. content per gallon. The oils 
can be burned as readily as straight-run fuel 
oil. Pumping temperatures are usually between 
90 and 125° F. If mechanical atomization is 
used, the viscosity must be reduced sufficiently 
and the viscosity-flash relationship must be 
maintained. The temperature at which the oil 
has a viscosity low enough for good atomiza- 
tion must be 20 to 40° F. below the flash point. 
In pre-heating these fuel oils the heating sur- 
face should be large and the steam pressure 
low. A safe rate of heat transfer is 20 to 30 
B.t.u. per square foot per hour per one degree 
Fahrenheit of mean temperature difference. 
Rates of 40 to 50 B.t.u. per hour are unsafe. 
If low heat transfer rates are impracticable, the 
alternative is to use an oil of lower viscosity 
that does not need to be heated to so high a 
temperature. 


Determination of Lead Soap in Oils 


and Greases. H. Levin. Ind. Eng. Chem., 
Anal. Ed. 6 (1934) p. 333. 


A method for the determination of lead soap 
in greases, tar oils and extreme pressure lubri- 
cants that avoids the inaccuracies, difficulties 
and tediousness of the usual methods, has been 
developed. It is based on the fact that the 
sample being analyzed is soluble in a homo- 
genous mixture of pure benzene and glacial 
acetic acid, and upon being refluxed, the lead 
compounds are converted to acetate which can 
subsequently be precipitated as lead chromate. 
If slightly modified, the procedure will dis 
tinguish between organic and inorganic lead. 
Data are cited to show that the method gives 
consistently reproducible and accurate results. 


The Explosion of Mixtures of Com- 
bustible Gases With Air by Nuclear 
Drops of Water and Other Nuclei and 
X-Rays. R. O. Kine. Jour. Inst. Pet. 
Tech. 20 (1934) pp. 791-820. 


The nuclear theory of self-ignition, as ad- 
vanced by Callendar to account for the occur- 
rence of detonation in an engine, is based on 
the possession by the nuclei present in a gas 
eous combustible mixture of chemical properties 
which in the temperature condition lead to their 
simultaneous ignition and explosion before com- 
bustion is completed in the normal course of 
flame travel. The view that the nuclei, even if 
themselves incombustible, might ignite and ex- 
plode the combustible mixture was not con- 
sidered but is supported by recent experiments. 
Thus mixtures with air of hydrogen, ethylene, 
carbonic oxide, and acetylene have been ex- 
ploded by nuclear drops of water in suitable 
experimental conditions. Nuclei become electri- 
fied under the conditions of the experiment and 
consequently the observed igniting effect may 
be electrical in character. 


Continuous Laboratory Topping Ap- 
paratus. H. T. Ratt anp H. M. Smiru. 
Ind. Eng. Chem., Anal. Ed. 6 (1934) pp. 
373-4. 


In investigations concerning the character 
and composition of the less volatile components 
of petroleum it is desirable so to conduct the 
work that the material is as little changed from 
the original as possible. A continuous laboratory 
still for this purpose is described. It is based 
on the use of isothermal evaporation from a thin 
heated film of oil at pressures from 2 to 5 
millimeters of mercury. A short fractionating 
column is used and a small stream of inert gas 
sweeps over the surface of the evaporating oil. 
The lighter components up to those having a 
viscosity of 50 seconds Saybolt are removed 
without heating the crude above 150°C. Overlap 
between distillate and residuum is substantially 
eliminated by the use of the column. The ap- 
paratus is described and illustrated. 


Analysis of Dry Refinery Gases Be- 
low Pentane by Simple Batch Distilla- 
tion. J. Harper anp D. W. Rosertson. 
Ind. Eng. Chem., Anal. Ed. 6 (1934) pp. 
323-26. 

The authors have developed a master graph 
whereby the composition of a refinery gas may 
be determined from an ordinary simple distilla- 
tion of a condensed gas. A computed graph is 
presented for the range commonly encountered 
but limited to dry gases containing no com- 
pounds of higher boiling points than the butane. 
The method can be applied, if desired, to more 
complex mixtures. Preparation of a master 
graph in the manner outlined is believed by the 
authors to be as satisfactory for routine work 
as the correlation obtained by experimental dis- 
tillation curves of synthetic mixtures accord- 
ing to the procedure presented by Robertson 
and Rosen. For approximate analysis no cor- 
rection factor is necessary. 
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THE ONLY TOOL 


—threading % to 1% inch pipe; 
other small ratchet sets stop at 
1 inch, “TOLEDO” furnishes 
the No. 11 with this wide range 
of sizes. 


Instant die change. Strong, 
heavily reinforced die heads. 
Large, enclosed ratchet with 


strong tubular handle. Dies can 
be reground or replaced at small 
cost. Any combination may be 
ordered. 


A few combinations are listed be- 
low. 


Model Capacity Net Price 
No. 11 Vy" to 11/4" $12.00 
No. 11 Vy" to 1/4" 19.50 
No. 11 iy" to 1” 17.00 
No. 11 ¥" to 1” 12.00 


(Slightly higher west of Rockies) 
(Net F.O.B. Toledo or Dealer's Stock) 


A PIPE VISE 








—that holds all 
size pipe in its 
capacity perfect- 
ly. No yoke to 
unlatch and tip 
back out of the 
way. Pipe is 
placed in vise 
and clamped 
tight. Quick act- 
ing. Strongly 
built. Hardened 
steel jaws easily 
replaced. A han- 
dy and most efficient quality 
pipe vise costing no more than 
an ordinary pipe vise. 

Made in three sizes as listed 
below. 


Model Capacity Net Price 
No. 00 Vise 1” to 142” $2.85 
No.0 Vise "to 242” 3.60 
No.3 Vise Ye” to 44” 8.40 


(Net F.0O.B. Toledo or Dealer's Stock) 





THE TOLEDO PIPE THREADING 
MACHINE CO. - Toledo, Ohio 


NEW YORK OFFICE AND DISPLAY 
72 LAFAYETTE STREET 


“TOLEDO” 














QUICK ACCURATE 
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To-day's Tubes / 
: for 
To-day’s Refining 


Fr you have to do with pressures, temperatures, 
or corrosive conditions that are too severe for 
ordinary material, you will be interested in a 
typical example of how progressive refineries are 
meeting the demand for modern equipment to 
meet modern refining needs. 


The coil shown is one of a pair, each 16 feet high 
and 8 feet in diameter. It contains approximately 
2600 feet—nearly a half mile—of 2-74-inch O. D. 
National Tube Company 4%-6% Chromium 
Still Tubing with 44% Molybdenum, and weighs 
16 tons. After fabrication was completed the coil 
was subjected to a hydrostatic test of 2000 pounds 
and an air test of 400 pounds. Not a sign of any 
fault or weakness was to be found. The pair of 
these coils will be used in the evaporator tower 
of one of the largest refineries. 


Whether large or small projects are involved 
National Tube Company 4%-6% Chromium 
material is thoroughly adaptable because wher- 
ever used, it is safe and reliable (seamless—no 
welds), highly resistant to corrosion, available in 
a wide range of diameters and wall-thicknesses, 
furnished with ends plain, upset or specially 
formed, and Sentry Drilled when so ordered. 


For still tubes, furnace tubing, hot oil lines, and 
tubular parts of heat exchangers and condensers, 
secure maximum protection with ultimate econ- 
omy by specifying —National Tube Company 
4%-6% Chromium Pipe and Tubes. 


NATIONAL TUBE COMPANY 


Subsidiary of United States Steel Corporation 


PITTSBURGH, PA. 


NATIONAL TUBE COMPANY 


SEAMLESS PIPE AND TUBES WITH 2% MOLYBDENUM 
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Iso-Octane to Be 


Available Commercially 


RI-METHYL-ISO butyl-methane, a 

pure hydrocarbon discovered in 1927 
as the “perfect fuel” and since used as 
a yardstick to measure the anti-knock 
properties of gasoline, can now be pro- 
duced commercially and will soon 
available for compounding in aviation 
fuel, it was announced recently by Frank 
A. Howard, president ot Standard Oil 
Development Company. 


be 


Perfection of the process to manufac- 
ture the valuable chemical on a com- 
mercial scale not only will give the avia- 
tion industry room to expand the power 
and speed of its ships without danger of 
detonation, it is said, but will open up 
new possibilities in the acceleration, speed 
and power of automobiles hitherto un- 
touched by even the highest compression 
engines. 
the 
larly known, was originally developed by 
Dr. Graham Edgar, research director of 
Ethyl Gasoline Corporation. It was 


Iso-octane, as substance is popu- 


so 
difficult and costly to produce that the 
sample had to be preserved much like the 
standard foot-rule in the government bu- 
the 
years iso-octane, with an arbitrary rating 
of 100, has been the theoretical perfec- 


reau at Washington. For past six 


tion toward which oil refiners reached in 
developing anti-knock gasoline. 

“In recent years,” Mr. Howard de- 
clared, “the average knock rating or oc- 
number ordinary gasoline has 
been raised to as high as 70. Not only 
has this made possible an increase of 50 
percent in the power and speed of low 


tane of 


priced automobiles within the last nine 
years, but today for the first time the 
average car in good condition runs on 
regular quality gasoline with a complete 
absence of knocking. 

“In aviation, however, it is a different 
story. The last bit of power is demanded 
from the smallest engine weight. This 
has led to a steady increase in compres- 
sion which in turn has demanded 
still higher octane gasoline from the oil 
refiner. There is a limited supply of 
natural crudes from which 72 to 75 oc- 
tane number aviation fuel may be ob- 
tained. By the addition of tetraethyl lead 
this can be raised to about 85 to 90, which 
has been the commercial limit. The air- 
plane manufacturer has been crowding 
this limit so closely that the air pilot as 
a matter of course has to expect per- 
formance that is always close to the 
tagged edge of detonation or knocking 
when the throttle is wide open. 

“We have tound that pure iso-octane, 
Which will be available in commercial 


ratio 


quantities next year, will make a 100 oc- 
tane number fuel—perfect knock perform- 
ance—when mixed with ordinary aviation 
gasoline in 50-50 proportions with the 
addition of the usual quantity of tetra- 
ethyl lead.” 

The process by which the hitherto rare 
test compound will be made commercially 
available wili be described in more uwetail 
in an early issue of the Lamp, official pub- 
lication of Standard Oil Company (N.J.), 
it was said. Essentially, it consists in the 
isolation of a considerable quantity of 
iso-butylene through cracking and distilla- 
tion, formation of octane by chemical 
process and production of iso-octane by 
high pressure hydrog:nation. 


Edeleanu Honored 


Boas L. EDELEANU, Roumanian pe- 

troleum technologist, and pioneer in 
the development of solvent refining 
methods, has been honored with the Rou- 
manian Order of Chevalier of “Cultural 
Merit” for his contributions to scientific 
progress. Dr. Edeleanu was the first re- 


cipient of the Institution of Petroleum 


THE MONTH IN REVIEW 
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Diesel-Fuel-Oil 


Classification 
ANUFACTURERS and users of 
Diesel engines, as well as pe- 


troleum refiners and distributors, have 
long felt the need for some classifica- 
tion differentiating types of fuel oils 
suitable for Diesel-type engines. The 
classification shown in Table I, cover- 
ing five grades of oil, was developed 
by A.S.T.M. Technical Committee C 
on Fuel Oils (Including Diesel Fuel) 
of Committee D-2 on Petroleum Prod- 
ucts and Lubricants in an attempt to 
supply this need. It is not the inten- 
tion of the committee that this classi- 
fication be used purchase 
but that 
purchased be correlated according to 


should as 


specifications; rather fuels 
the proposed classification in order to 
A of 
fuel-oil specifications should 


a result of this 


determine its usefulness. series 
Diesel 
evolve as program. 
Criticism and comment should be for- 
warded to .Mr. R. P. Anderson, Secre- 


tary of Committee D-2 on Petroleum 

















Technologists internationally awarded Products and Lubricants, 50 West 
Redwood Medal. 50th St., New York City. 
Table 1—Diesel-Fuel-Oil Classification 
| | om wy Viscosity, seconds | 2 
Ce = 
. oo | 3 > 
+] No | 7) «f ~ 
ae roe o> -> Se - GC. = 
fo (585) wae [. w/ S28) 28) 3s 3 
Grade of Diesel Fuel s eee Sse a Ess Ss a fo 
4. |2a8 S25 SOn| foe) -OB] w = 
sz Sv, gee Batlatnl Soni sf] & | & 
mao |SES aos Nat) Oaeldacl ao] 8 | = 
_ a -_ <¢ 
| Min.f | Max. | Min. | Max. | Max. | Max. | Max. |Max.h a\2 
(A distillate oil for use 115 , ae 
No. 1-Da {in engines requiring a |} or 0.05 32 50 0.2 | 0.01 35 fig 
low-viscosity fuel...... } legal 
A distillate oil for use | | 
Sin engines requiring a | ( 
No. 3-Db |} medium-low-viscosity |} 150 0.2 32 70 0.5 | 0.02 35 i j 
fuel Pere ee cer er ee ) 
| 
{An oil for use in engines | | 
No. 4-De { requiringamedium-low- | ¢ 150 0.6 500 3.0 | 0.04 35 i j 
| wisconity fel. 6... ces } 
{ An oil for use in engines 
No. 5-Dd { permitting a medium- |} 150 g 100 6.0 | 0.08 40 i j 
| high-viscosity fuel...... ) 
{ An oil for use in engines 
,of special design for 
No. 6-De | high-viscosity fuels and || 150 g 300 | 10.0 | 0.12 40 i 7 
|after engine manufac- | { 
; turers’ recommenda- | | 
eS eee re J 






































a Grade No. 1-D is recommended for mechanical (solid)-injection engines of the high-speed type; in 


general, for engine speeds over 1000 r.p.m. 


Grade No. 3-D is recommended for mechanical (solid)-injection engines of the medium-speed type; in 


general, for engine speeds from 360 to 1000 r.p.m. 


c Grade No. 4-D is recommended for air-injection engines, both two- and four-stroke cycle types, with 
speeds not over 400 r.p.m. Grade No. 4-D can be used for mechanical (solid)-injection engines with cylinder 
diameters over 16 in. and speed under 240 r.p.m., but approved heating equipment furnished by the engine 


manufacturer is recommended. 


d Grade No. 5-D is recommended for air-injection engines of the|slow-speed type; speed under 240 r.p.m. 
Manufacturer should be consulted for approved heating equipment. 

e Grade No. 6-D is not regularly used for Diesel engines and is not recommended unless tested and approved 
by engine manufacturer. The purchaser should be informed regarding high maintenance cost of engines and 
operating problems involved in the use of this grade of fuel. 

{ Minimum flash point as state or as required by local fire regulations, Fire Underwriters or state laws. 


g To be inserted later. 


h Lower pour points may be specified whenever required by local temperature conditions to facilitate 
storage and use, although it should not be necessary to specify a pour point of less than 0 F. 

i So far as known, sulfur content need not be considered as regards combustion characteristics. However, a 
maximum of 2 per cent is suggested to purchasers operating engines in intermittent service, to limit corrosion. 

j See discussion under Methods of Testing, Paragraph (g) Ignition Quality. 
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Natural Gasoline Output of 


East Texas Increasing 


ee eAL gasoline recovery plants are 

making their appearance in the East 
Texas field in greater numbers, and ad- 
ditional equipment is being added to 
plants that have been in operation over a 
prolonged period. The gas accompanying 
the oil flow averages about 3% gallons of 
gasoline per 1000 cubic feet. 

Sabine Valley Gasoline Company is 
negotiating for erection of a combination 
plant on the Mary Scott Survey, Gregg 
County, that will process about 10,000,000 


cubic feet daily. The gathering system 
will connect with about 1100 wells situat- 
ed on both sides of Sabine River. Tenta- 
tive contract has been made for Atlantic 
Oil Producing Company to supply about 
40 percent of the gas. E. R. Ratcliffe, 
an official of Spartan Refining Company, 
Shreveport, Louisiana, and associates, 
who also operate Hercules Gasoline Com- 
pany’s natural gasoline plant in the Kil- 
gore area, are sponsoring the project. 
Gilliland Gasoline Company is enlarg- 
ing its plant on Empire Gas & Fuel Com- 
pany’s Jeter lease, north Gregg County, to 
a throughput capacity of 14,000,000 cubic 
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Cross Section Kinney Type B Heliquad—one of three Kinney Pumps 


tor Refinery Service 


195 KINNEYS--pumping 1936 years--show 


repair cost record of $9.83 per year 


No need to tell you what's back of these figures—you'll 
see at once 195 Kinneys pumping steadily day in and day 


awkward and expensive shutdowns 
— keeping pumping costs down 
where they should be — in short, 
the kind of pumping you'd like in 
your own refinery! 

Records like this in refinery after 
refinery are the reasons behind the 
advice so many refiners will give 
you— "USE KINNEY PUMPS". 
It's good advice, too. Try it and 
see. 


Data: First cost, 195 pumps, $186,499 or 
$956 per pump. Total cost repair parts, 
$19,034. Total number pump years, 1936. 
Average “age” of pumps, 10 years. Repairs 
cost $9.83 per pump per year. 























out with a minimum of time out for repairs — avoiding 

Years No. Years 
in of of 

Service | Pumps | Service 
19 6 114 
18 1 18 
14 3 al 
13 6 78 
12 7 84 
11 89 979 
10 10 100 
9 29 261 
8 13 104 
7 6 42 
6 4 24 
5 15 75 
4 3 12 
1 3 3 
Total 195 1936 

















<—JUST FOR FUN TRY THiS PUMP MODEL—Cut out this ad and bend the top 

and bottom halves into cylindrical form. Bring the rolled portions together and 

watch the black strips of one roll into the white strips of the other. This shows 
eliquads get their continuous, non-pulsating, discharge. 











KINNE 


30 Church St. 
NEW YORK PHILADELPHIA 
517 Finance Bldg. 

KANSAS CITY, MO. 








725 Commercial Trust Bldg. 


MFG. CO. 


3539 Washington St. 


BOSTON 


1202 Buckingham Bldg. 
CHICAGO 

1333 Santa Fe Ave. 

LOS ANGELES 
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feet daily through the addition of eight 
units. It was completed last June with 
six units. 


Another gasoline plant for the Kil- 
gore area is to materialize through con- 
struction of a two-unit plant by Parker 
Gasoline Company on the Watson tract, 
J. S. Carruthers Survey, Gregg County. 

Alma Oil Company, Oklahoma City 
concern with producing properties in the 
field, recently placed in operation a two- 
unit plant on the C. B. Cox tract, H. R. 
Hokit Survey, near Gladewater. 


A recent survey of the natural gaso- 
line plant activity in the field showed 16 
plants in operation, with a combined out- 
put of about 250,000 gallons daily. 


Significance of Tests 


On Petroleum Products 


Bens American Society for Testing 

Materials has ready for distribution 
the 1934 Edition of “The Significance of 
Test of Petroleum Products,” an exten- 
sive report prepared by Committee D-2 
on Petroleum Products and Lubricants to 
meet the demand for authoritative infor- 
mation regarding tests used in the evalua- 
tion of petroleum products. The first re- 
port on this subject was issued in 1928. 
It has been widely used. The current 
issue represents an extensive revision and 
amplification, taking cognizance of many 
new tests which have been perfected and 
general advancement in technology of pe- 
troleum since 1928. 

The proper choice of tests and their 
correct interpretation is fundamentally 
important and insufficient knowledge may 
result in difficulties for both consumer 
and producer. This publication gives re- 
liable information on the applicability of 
tests now in common use for petroleum 
products and lubricants, and the signifi- 
cance of the results. 

The tests standardized by A.S.T.M. 
(these are included in the publication “A. 
S.T.M. Standards on Petroleum Products 
and Lubricants”) and a number of others 
which are considered pertinent are dis- 
cussed in this report. Certain of the 
A.S.T.M. tests that are reviewed are un- 
der the jurisdiction of A.S.T.M. Commit- 
tee D-4 on Road and Paving Materials, 
which committee cooperated in preparing 
the publication. The material is ar- 
ranged for convenience and ease of ref- 
erence. Every engineer and technologist, 
and others concerned with the produc- 
tion and use of petroleum products should 
find this publication of service. Copies 
may be secured from The American So- 
ciety for Testing Materials, 260 South 
Broad Street, Philadelphia, Pennsylvania, 
at $1.00 per copy and 75 cents to A.S.T. 
M. members. 
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A.P.I.-A.S.M.E. Code for 
Unfired Pressure Vessels 


HE Joint A.P.I.-A.S.M.E Committee 

on Unfired Pressure Vessels an- 
nounces publication of A.P.I.-A.S.M.E. 
Code for Unfired Pressure Vessels for 
Petroleum Liquids and Gases. This code 
is for use in the design, construction, in- 
spection and repair of such vessels as in- 
dicated by the title. The committee states 
that the code as presented is written for 
vessels constructed of carbon steel as the 
material most widely used. There has 
been no intent to discourage the use of 
alloys and other special materials that 
have been developed for the most severe 
service. Codification of rules for addi- 
tional materials will later receive the at- 
tention of the committee. The committee 
states that it has had the cooperation of 
many engineers interested in the design, 
construction and operation of pressure 
vessels and expresses appreciation for 
their assistance. The committee fully 
realizes that no code of this sort can be 
complete or perfect in its first edition, and 
requests constructive criticism. It is also 
realized that revisions will be necessary 
from time to time to keep abreast of de- 
velopments. Publication of the rules pre- 
sented in the code has been authorized 
by the American Petroleum Institute and 
the American Society of Mechanical En- 
gineers. Walter Samans, The Atlantic 
Refining Company, is chairman of the 
joint committee and Dr. R. P. Anderson, 
50 West Fiftieth Street, New York, is 
secretary. Copies of the code can be se- 
cured through the American Society of 
Mechanical Engineers, 29 West Thirty- 
Ninth Street, New York. 


A.S.T.M. Standards 


On Petroleum Products 


TANDARDS on Petroleum Products 

and Lubricants, 1934,” is being dis- 
tributed. This publication is a compila- 
tion of all test methods, ‘specifications 
and definitions of terms issued by the 
American Society for Testing Materials, 
260 South Broad Street, Philadelphia, 
Pennsylvania, relating to petroleum prod- 
ucts and lubricants. The book is spon- 
sored by A.S.T.M. Committee D-2. The 
current edition contains in their latest 
form 53 test methods, six specifications 
and two lists of standardized definitions 
of terms, one covering petroleum terms 
and the other materials for roads and 
pavements. 

New standards for the first time 
cover fuel oils, five types of emulsi- 
fied asphalts, gum content of gasoline and 
separation of liquid asphaltic products. 
The 1934 report of Committee D-2 out- 
lines its numerous recommendations on 


standards matters, including interesting 
discussion of the work on tests and 
specifications for gasoline and presents 
for information a Diesel engine fuel oil 
classification, for which there has been 
urgent demand. 

A number of the test methods have been 
revised this year, including the tests for 
sulfur in petroleum oils by the lamp and 
bomb methods, color of lubricating oils 
and petrolatum by A.ST.M. union calori- 
meter, cloud and pour point tests, and test 
for emulsified asphalt. This abridged vol- 
ume correction table for petroleum oils is 
given in its amplified form. Other wide- 
ly used petroleum products tests given in 


the compilation cover such subjects as de- 
termination of bitumen, buring quality of 
various oils, carbon residue, color, dilu- 
tion of crankcase oils, distillation, flash 
point, gravity and specific gravity, analy- 
sis of grease, melting point, penetration, 
sampling, sulfur, viscosity, water, etc. 

Petroleum chemists and other technolo- 
gists in the industry, purchasing agents, 
sales engineers, and many engineers and 
experts in the automotive, tractor, rail- 
way and other related industries will find 
it helpful to have a copy. The price, di- 
rect from the American Society for Test- 
ing Materials, is $1.75 per copy; to A.S. 
T.M. members, $1.50. 








Reflux etc. 
contraction, 


to 300 lbs. 





Do it with Westco’s New, Im- 
proved Propane and Reflux Pump. 
Handles all light volatile liquids. 


[_—— and Natural Gasoline 
Plant men have always favored Westco 
Turbine Pumps because of their ability to 
automatically adjust themselves to 
changes in the operating condition. 
This feature enables Westcos to supply 
an ideal, non-pulsating feed to high pres- 
sure stabilizers which increases the 
efficiency of the columns by eliminating 
overload and underload of the stabilizer 
trays. 


Improved Design 


Now, Westco announces an improved 
unit with extra deep, lubricated stuffing 
boxes, over-size ball bearings and extra 
heavy shaft. These design improve- 
ments assure trouble-free performance 
with a minimum of maintenance ex- 
pense. 


Will Not Vapor Bind 


Westcos are highly efficient when 
handling light, volatile gasoline, pro- 
pane, etc., of 100°. to 150° A... F. i. 
gravity because they will operate 
against pressures up to 300 Ibs. per 
square inch without becoming vapor 
bound. 


NCREASE 


Symmetrically designed 7H66 Westco for Hot Oil, Propane, 
Pump mounting allows full play to expansion and 
Sizes from 5 to 200 G.P.M. against pressures up 


EFFICIENCY OF 
STABILIZER TOWERS 


Westco’s re-energizing pump action 
produces pressures which, in many 
cases, are 20 times greater than those 
produced by conventional type cen- 
trifugal pumps with the same diameter 
Impeller. Westcos are favorites through- 
out the industry for still charging and 
for handling Hot Oil, Fuller’s Earth, 
Chlorine Treating Solutions, Mineral 
Seal Oils, Naphtha, Brine, Water, etc. 





Send Coupon for Details 


Send coupon below for FREE Cata- 
log containing Performance and Selec- 
tion Tables. No obligation. WESTCO 
PUMP CORPORATION, Davenport, 
Iowa. Branches: New York, Phila., Chi- 
cago, Los Angeles and San Francisco. 
Representatives in 50 Principal Cities. 


j-"—COUPON BRINGS DETAILS=-~ 


| WESTCO PUMP CORPORATION, Daven- 
[ port, Iowa, Dept. N-11. Gentlemen: With- 
| out cost or obligation, please send me your 

Catalog of Westco Turbine Pumps for Refinery 
| and Nat. Gas Plant duties. 








WESTCO TURBINE PUMPS 


HIGH PRESSURE .- 
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Grease Makers 
Meet at Chicago 


TTENDANCE at the second annual 
convention of the National Associa- 
tion of Lubricating Grease Manufactur- 
ers, held in Chicago, October 16 and 17, 
represented more thar 90 percent of the 
grease making ‘industry. The organiza- 
tion devoted its time to mapping out a 
constructive program for the industry and 
to technical matters relating to lubrication. 
M. B. Chittick, assistant chief chemist 
of Pure Oil Company, was elected presi- 
dent for. the coming year, succeeding J. 





R. Battenfield, Battenfield Grease & Oil 
Corporation. Dan S. Hunter was elected 
executive secretary, with headquarters in 
the Keith Building, Cleveland, Ohio. 
Other new officers are W. H. Saunders, 
Jr., International Lubricants Corporation, 
New Orleans, vice president; Guy Peters, 
Oil Kraft, Inc., Cincinnati, secretary, and 
E. V. Moncrieff, Swan-Finch Oil Corpo- 
ration, treasurer. 

New ‘directors elected include: C. D. 
Karnes, Standard Oil Company of New 
Jersey; Mr. Saunders; H. F. Wilhelm, 
Socony-Vacuum Oil Company, Inc.; Guy 
Peters; Frank Kerns, The Texas Com- 


N.G.E. liquid level controllers installed at new Oleum plant of the Union Oil Co. 
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aie PRECISION PILOT WITH SPECIAL VENT 
RING PERMITTING PLOT VENT TO BE PIPED 
TO OUTSIDE OF CHAMBER 











N. G. E. 
designs and 
manufactures a 


equipment for 
propane 
de-waxing 

and solvent 
extraction plant 
control. 








N. G. E. Offers 
Positive Control 


at - 40° Fahrenheit 


N. G. E. offers positive control at minus forty 
degrees Fahrenheit without freezing. The equip- 
ment shown is installed at the Union Oil plant 
at Oleum and is controlling the level of waxy 
oil and propane during the chilling operation. 
The Union propane de-waxing plant utilizes over 
twelve of these controllers at various low tem- 


peratures. The construction of the controllers embodies 
the use of special nickel steel because of its high im- 
pact value at low temperature. The controller illus- 
trated is of the internal float type, but may be furn- 
ished with float cage for exterior mounting if desired. 
complete line of The completely housed feature of this controller, which 
eliminates freezing at the stuffing box, is also applicable 
to the solvent treating process because it provides a 
hermetic seal between the solvent and the atmosphere. 
This feature eliminates the possibility of any solvent 
which might have passed the stuffing boxes reaching 
the atmosphere. Housings are purged by small gather- 
ing lines which return any solvent to the reclaiming 
system. 


Write for information. 


NATURAL Gas EQUIPMENT INc. 


Petroleum Securities Building 
Los Angeles, California 


1123 Harrison Street 
San Francisco, California 


LOOK TO THE PIONEERS FOR CONTINUED LEADERSHIP 
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pany; E. V. Moncrieff; L. C. Welch, 
Standard Oil Company (Indiana) ; James 
R. Corbett, Cato Oil & Grease Company, 
Oklahoma City; Mr. Marshall, Shell Oil 
Company of California; W. E. Gallaghan, 
Motor State Oil & Grease Company, Jack- 
son, Michigan; L. B. Lochridge, Sinclair 
Refining Company; George Miller, Amer- 
ican Lubricants Corporation, Buffalo, 
New York; M. B. Chittick; J. R. Batten- 
field and F. J. Snyder, Fiske Brothers Re- 
fining Company, New York. 


Asphalt Institute 
Road Specifications 
SPHALT Institute, New York, has 


published specifications for nine types 

of asphalt road construction in nine book- 
lets which may be secured without charge 
irom association headquarters. They ii- 
clude: 

A.1—Asphalt Macadam Surface Course, 

A-2—Asphaltic Concrete Surface 
Course, 

A3—Stone-Filled Sheet Asphalt Sur- 
face Course, 

A 4~—-Sheet Asphalt Binder and Surface 
Course, 

B-7—Asphalt Macadam Base, 

B-& --Asphalt Concrete Base, 

S-l—<aAsphalt Surface Treatment or Ke- 
treatment of Old Bituminous Surfaces, 


RAM-1—Asphaltic Road-Mix Surface 
Course, 
Ik M-2—Asphaltic Road-Mix Surface 


Course (Dense Grades Aggregate.) 

The specifications give in details the best 
low-cost road construction practices as 
previously covered broadly in the Insti 
tute’s Koad Construction Manual. The 
hot mix and penetration types are recent 
earlier Asphalt 
Svecifications with more detailed require- 
ments covering improved equipment. The 


revisions of Institute 


vooklets include discussions of mate1ials 
scuices of supply and methods of testing, 
preparation and composition of mixture, 
construction, and a section entitled “Im- 
portant Notices to which 
deals with variations from average con- 
ditions and shows changes required in the 
specifications for such variations. 


Engineers,” 


Petroleum Division of 
Libraries Association 


T a recent meeting of Special Libra- 

ries Association a petroleum section 
was formed within its science-technology 
group. The intention of this section is to 
bring in closer contact all librarians 
whose work deals with petroleum and its 
allied subject; to make a decimal classi- 
fication of petroleum subjects; to facili- 


tate inter-library loans; to exchange dup- 
licate material. Any librarian interested is 
requested to write Albert Althoff, libra- 
rian, General Petroleum Corporation, 2525 
East 37th Street, Los Angeles, California. 
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Ethyl Fluid 
Licenses Changed 


THYL Gasoline Corporation has noti- 
~ fied licensees that effective January 
1, 1935, the price of ethyl fluid will be 
reduced from 0.33 cent to 0.30 cent per 
cubic centimeter, which change is like- 
wise included in the “Q” contract. This 
is a nine percent price reduction. The 
changes also provide that the licensee’s 
price to jobbers shall be 1.2 cents above 
the corresponding price of the licensee’s 
best non-premium commercial motor fuel; 
to dealers 1.5 cents and to actual con- 
sumers, two cents. above the licensee’s re- 
tail price for his best non-premium fuel. 
These price margin changes will go into 
effect January 1, 1935, if approved by the 
Oil Administration group at Washington. 


Phenol Process 


Licensed By Kellogg 
-. penemnagersad Oil 

pany (Standard Oil Company (New 
Jersey) subsidiary) has appointed The 
\i. W. Kellogg Company, New York, as 


Development Com- 


for the design, construction and 
licensing of phenol extraction plants. This 
action simplifies the design and licensing 


agent 


of plants in the solvent refining field in- 
asmuch as Kellogg is also licensing and 
design agent for the JUIK group of 
solvent processes. The JUIK group con- 
sists of processes owned, other than the 
phenol process, by Standard Oil Com- 
pany (New Jersey), Union Oil Company 
of California, Standard Oil Company (In- 
diana. ) 


World Petroleum Directory 
1934. Edition 


HE 1934 edition of World Petroleum 

Directory has just been issued by 
Russell Palmer, 56 West 45th Street, New 
York. This directory contains 644 pages, 
94 pages more than the 1932-33 issue. 


The book covers the oil companies of 
the entire world, listing producers, re- 
finers, marketers, and jobbers, pipe line 
and transport operators, natural gasoline 
manufacturers, giving complete informa- 
tion regarding directors, officers, person- 
nel, subsidiaries, history, capital structure, 
dividends, detailed information concern- 
ing properties and financial reports for 
1933 as well as quarterly reports for 1934. 
It also contains an up to date list of oil as- 
sociations, asphalt manufacturers and pro- 
ducers of liquefied petroleum gases. A 
special section is devoted to United States 
marketers and jobbers of petroleum prod- 
ucts, arranged by states. Oil- companies 
operating outside of the United States 
have been segregated by continent and 
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country in order that the data may be 
obtained easily. The edition also contains 
a list of refiners of the world which has 
been arranged by states and countries. 
Chart of Soviet petroleum industry shows 
the producing, refining, marketing and 
pipe line properties. This section also 
contains a list of the directors of the 
Soviet trusts. 

The book is completely cross indexed, 
making it easy to locate any information 
desired. Copies may be obtained by ad- 
dressing Gulf Publishing Company, Box 
2811, Houston, Texas. The publication 
sells for $10 per copy. 


World’s Tanker Fleets 
Will Have 39 New Members 


LOYD’S quarterly returns of mer- 
chants ships state there were under 
construction in April, May and June 39 
oil tankers totaling 277,844 tons. 
Thirteen of 101,500 tons were being 
built in Great Britain and Ireland. Five 
tankers of 34,950 tons were under con- 
struction in Denmark, four of 26,770 tons 
in Holland, three of 24,900 tons in Ger- 
many, three of 24,700 tons in Sweden, 
five of 23,400 tons in the United States 
and two of 19,200 tons. 
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The patented shield in Sarco Steam Traps protects element against 
water hammer and steam abrasion, as steam at high velocity cannot 


hit a point opposite the trap inlet. 


Spherical stainless steel valve heads and seats, coupled with quick 
opening and closing, reduce wire drawing to an absolute minimum. 

Patented lateral-moving valve head is self-centering and seats in 
any position. The valve head can rock or rotate on the seat, so that 
a perfectly tight trap is assured at the highest pressures. 


SARC 


THERMOSTATIC 
STEAM TRAP 


is wide open as long as it is cool, consequently it positively vents all 


air and water and cannot freeze. 


The double length bellows reduces stress, and our special annealing 
process makes the tubing of uniform strength, assuring long life. 

Sarco Traps are inexpensive, easy to install and require no attention. 

Write for Catalog S-95. State the size and pressure and we will 
send a Sarco Trap free to screw into the am line at the hardest place 


to trap in your plant. Keep it for a mont 


and then decide from its 


performance whether you want to pay for it or send it back. 


SARCO CO., Inc. 
183 Madison Ave., New York, N. Y. 
Branches in Principal Cities 
Sarco Canada Limited 
Federal Bldg., Toronto, Ont. 




















Gasoline Quota 


For November 
"THE allowed production of gasoline by 
refinery districts (including the pro- 
duction of straight-run and cracked gaso- 
line and the natural gasoline blended 
therewith, either at refineries or termi- 
nals) has been determined for the month 
of November, 1934, as follows: 











Amount 

District (42 Gal. Bbls.) 
DE ME tte ta cecnseescece SpRIOO 
6 ne ahead meee ctte' en 1,420,000 
3. Indiana-Illinois-Kentucky . ...... 5,295,000 
4. Oklahoma-Kansas-Missouri . ...... 4,321,000 
5. Texas 

Se NE POMOE 5 cccncosccescces 2,875,000 

Oe ere 6,457,000 


6. Louisiana-Arkansas: 
(a) Louisiana Gulf Coast, including 





a Ub ist ceases cudes 992,000 

(b) North Louisiana-Arkansas, 
including Mississippi . ........ 759,000 
7. Rocky Mountain . ..........++0+. 667,000 
EN. go ok eéeccseccseseessc- 4,798,000 
Total United States .......2...00. 33,180,000 








Production of Crude 


Oil for November 


N increase of 14,500 barrels daily in 

the national allowable production of 
crude oil was authorized for November in 
an order approved October 20, by Nathan 
R. Margold, chairman of the Petroleum 
Administrative Board, for Oil Adminis- 
trator Harold L. Ickes. 

The production division of the board 
said that the slight increase, which 
brought the November allocation to 2,340,- 
300 barrels daily as compared with 2,325,- 
800 for October, was to provide crude 
for meeting a slight increase in gasoline 
production authorized in November. 

Changes in state totals for November 
as compared with October follow: 

Arkansas, 30,000, down 200; California, 
462,000, up 9700; Colorado, 3000, no 
change; Illinois, 12,000, no change; In- 
diana, 2200, no change; Kansas, 125,000, 
up 1300; Kentucky, 11,500, no change; 
Louisiana, 90,000, up 1700; Michigan, 29,- 
000, no change; Montana, 8500, down 300; 
New Mexico, 47,000, up 1200; New York, 
10,000, down 100; Ohio, 12,000, no change; 
Oklahoma, 459,300, up 1900; Pennsylvania, 
37,200, down 1200; Texas, 957,300, up 
1200; West Virginia, 11,100, no change; 
Wyoming, 33,200, down 700. 


East Texas Set Up as 


Separate Refining District 
FREVAMPING of Texas as a gasoline 
refining district so as to set up the 
East Texas area as a district subsection 
was announced October 25 by the Oil Ad- 
ministration, acting affirmatively on rec- 
ommendations of the Planning and Coor- 
dination Committee and the Petroleum 
Administrative Board. 
Both committee and board, it was ex- 
plained, felt that the redefinition would 


50a 


be helpful in maintaining an equitable di- 
vision of gasoline production quotas with- 
in the district and would make possible 
a more accurate check on refining opera- 
tions in East Texas. 

Heretofore, Refining Region No. 5 has 
comprised the state of Texas, divided into 
sub-districts A and B, with East Texas 
part of sub-district A. Under the new 
order, the East Texas area is formed into 
sub-district C, consisting of Anderson, 
Cherokee, Gregg, Harrison, Panola, Rusk, 
Smith, Upshur and Wood Counties. 

Sub-district A now will consist of all 
Texas except the Gulf Coast and East 
Texas, while subdistrict B, the Gulf Coast 
area, will include Orange, Jefferson, Har- 
din, Liberty, Chambers, Montgomery, 
Harrison, Galveston, Waller, Fort Bend, 
Brazoria, Austin, Colorado, Wharton, 
Matagorda, Jackson, Victoria, Calhoun, 
Refugio, Aransas, San Patricio, Nueces, 
Kleberg, Kenedy, Willacy and Cameron 
Counties. 


Docton von Schrenk 
New President of A.S.T.M. 
R. HERMANN VON SCHRENK, 


consulting timber engineer, St. Louis, 
Missouri, and senior vice president of the 
American Society for Testing Materials 
was elected to the office of president on 
October 9. This action was taken by the 
executive committee to fill the vacancy 
caused by the death of W. H. Bassett 
who died July 21 soon after he took office 
as head of the society. The vacancy cre- 
ated by Doctor von Schrenk’s election was 
filled by the appointment of H. S. Vassar, 
as senior vice president, Mr. Vassar hav- 
ing been elected a vice president last June. 
A. C. Fieldner, chief engineer, Experi- 
ment Stations Division, U. S. Bureau of 
Mines, Washington, has been elected 
junior vice president. No action was 
taken to fill the unexpired term of Mr. 
Fieldner as a member of the executive 
committee. 


Belgium Proposes 
Refining Industry 


MOVEMENT is reported under way 

in Belgium which would effect the 
establishment of a much enlarged petro- 
leum refining industry in that country. In 
1929 it was proposed to install large re- 
fineries in Belgium. An _interdepart- 
mental commission was appointed to 
study the question and its report agreed 
upon the national utility of the industry. 
Since that time little has been done. Pres- 
ent refineries in Belgium are reported 
unable to produce more than 10 percent 
of the gasoline demand, and during the 
past five years imports of gasoline have 
steadily increased. The scientific socie- 
ties of Belgium have been giving atten- 
tion to the need of a refining industry. 


One of the important societies recently 
expressed the following conclusion: “It 
is in the interest of Belgian industry to 
concern itself with this question as a 
means of combating the depression by re- 
adapting our industries to new needs, 
Recognizing the national value of petro- 
leum refining and considering the prog- 
ress effected by the consumption and 
transformation of petroleum products, at- 
tention should be given as soon as pos- 
sible to the establishment of a program 
of installing petroleum refineries in Bel- 
gium. 


A.P.I. Standards Changed 
To Meet A.S.T.M. Revision 


S bees following three A.P.I. standards 

have been revised in conformity with 
changes made by the American Society 
for Testing Materials on the recommenda- 
tion of its Committee D-2 on Petroleum 
Products and Lubricants: 

A.P.I. 500-34—Abridged Volume Cor- 
rection Table for Petroleum Oils (D 
206-34) 

A.P.I. 506-34—Method of Test for 
Cloud and Pour Points (D 97-34) 

A.P.I. 516-34—Method of Test for Sul- 
fur in Petroleum Oils Heavier Than II- 
luminating Oil (D 129-34) 

All of the many A.S.T.M. methods of 
test pertaining to petroleum are now avail- 
able in booklet form, together with the 
1934 Report of Committee D-2 from the 
office of the society in Philadelphia. This 
booklet contains all of the A.P.I. stand- 
ard methods of test. 


Specifications for 
Alloy-Steel Castings 


N the recommendation of its Com- 

mittee A-l1 on Steel, the American 
Society for Testing Materials has accept- 
ed for publication as tentative two specifi- 
cations covering (a) Alloy-Steel Castings 
for Valves, Flanges and Fittings and (b) 
Seamless Alloy-Steel Pipe, the materials 
being for service at temperatures from 750 
to 1100° F. There have been urgent de- 
mands from industry for these specifica- 
tions. 

The specifications for alloy-steel cast- 
ings, designated (A 157—34 T) include 
eight classes of materials, six ferritic 
steels and two austenitic steels. The 
seamless alloy-steel pipe specifications 
(A 158—34 T) cover eight ferritic and 
four austenitic steels. The specifications, 
which were drafted by sub-groups headed 
by Prof. A. E. White, University of 
Michigan and N. L. Mochel, Westing- 
house Electric and Manufacturing Com- 
pany, provide that information on high- 
temperature data is to be a matter of 
agreement between the purchaser and sell- 
er until such time as the committee’s 
studies warrant the addition of an ap- 
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pendix giving data now being developed. 
Copies of the new tentative standards 
will be available shortly from A.S.T.M. 
headquarters. 

Revisions also have been accepted as 
tentative in the standards for carbon- 
steel castings, alloy-steel bolting material 
and pipe flanges, all for high-temperature 
service, providing additional data on the 
use of the materials in oil refinery service. 


Review of 
Petroleum Industries 
HALE B. SOYSTER of the Geological 


Survey Department of the Interior, 
has compiled Circular 11, entitled “Review 
of the Petroleum Industry in the United 
States, April, 1934.” This publication in 
mimeographed form gives many statistics, 
valuable interpretations, and discussions 
on our petroleum reserves and their de- 
pletion, supply and demand, petroleum 
products and their uses, as well as their 
waste, substitutes for motor fuel, and a 
summary which stresses the need for con- 
servative and economical use of this ex- 
haustible resource from the drilling of a 
well to the final consumption of the fin- 
ished product. 

Under Substitutes for Motor Fuel, at- 
tention is paid gasoline substitutes from 
coal by the various processes, gasoline 
substitutes from oil shale, and alcohol as 
a motor fuel. Throughout the publication 
there are references, 97 in all, which add 
to the value of the compilation. 


Petroleum Bibliography 
LIST of articles on the petroleum in- 
dustry and its products, which were 

published during the first six months of 

1934 in magazines, trade journals, and in 

pamphlet form, has been prepared by the 

American Petroleum Institute for the use 

of editors, students, research workers, 

and others to whom a list of articles on 
the current developments of the petro- 
leum industry is helpful. 

The bibliography contains sections de- 
voted to production, refining, marketing, 
transportation and storage, highway trans- 
portation and maintenance, aerial trans- 
portation, taxation, federal control and 
legislation, legislation and legal decisions, 
general articles, and biography. 

Its chief interest is to provide ready 
access to recent material on these sub- 
jects. According to the announcement 
made by the Institute, the compilation 
makes no pretense of selecting articles on 
the basis of merit, of being 100 percent 
complete, or of supplanting or competing 
with any other published bibliography. 
Next issue of the bibliography, which 
rill be ready soon, will cover the three 
Succeeding months. The bibliography is 
available through the American Petroleum 


Institute, 50 West 50th Street, New York, 
N. Y, 


x 





VY PLANT ACTIVITIES VY 


Cracking Units: La Societe Anonyme 
des Petroles Jupiter, Petit-Couronne 
refinery near Rouen, France, is build- 
ing two Dubbs cracking units to be 
placed in operation next spring. The 
heavy oil cracking unit, to operate on 
the selective two-coil cracking princi- 
ple is rated at 4200 barrels per day. 
The unit for reforming straight-run 
gasoline has a rated capacity of 2380 
barrels daily. 


Improvements: Waverly Oil Works, 
Pittsburgh plant, will érect a new 
steam atmospheric distillation unit, de- 
signed to make four naphthas or gas- 
olines, kerosene, domestic fuel oil, 
36/40 fuel oil, wax distillate, heavy wax 
distillate and steam refined stocks. 
Contract to Leader Industries, Inc. 
Improvements are now under way in 
the company’s wax plant. 


Gasoline Plant: Sabine Valley Gas- 
oline Company, Shreveport, headed by 
E. R. Ratcliffee of Spartan Refining 
Company, and associates, plans con- 
struction of 10,000,000 cubic feet nat- 
ural gasoline plant in the Mary Scott 
survey, Gregg County, East Texas. 


Gasoline Plant: Parker Gasoline 
Company, Watson tract, J. S. Carruth- 
ers survey, Gregg County, East Texas, 
Kilgore area, is building a two-unit nat- 
ural gasoline plant. 


Enlargement: Gilliland Gasoline Com- 
pany, Inc., on Empire Gas & Fuel 
Company’s Jeter lease, north Gregg 
County, East Texas field is enlarging 
gasoline plant capacity through addi- 
tion to eight units to the original six 
unit-plant completed last June. 


Gasoline and Carbon Black: Texon 
Royalty Company has applied to the 
railroad commission for permit to 
build a gasoline stripping plant in the 
Agua Dulce field, Nueces County, 
Texas, and at the same time applied 
for permit to erect a carbon black 
plant in the same field. 


Dry Ice Plant: Witt Oil & Gas Com- 
pany is operating its new dry ice plant 
located between Estancia and MclIn- 
tosh, New Mexico, first unit, 15 ‘tons 
daily. Carbon dioxide is produced from 
two wells, one flowing at 648,000 cubic 
feet and the other at 200,000 cubic feet. 
Construction has started on the second 
15-ton dry ice unit, with future expan- 
sion planned to raise capacity to 45 
tons daily. 


Modernization: Canadian Oil Com- 
panies, Ltd., Petrolia, Ontario, Canada, 
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(subsidiary of National Refining Com- 
pany, Cleveland), will spend $350,000 
modernizing its refinery. Additions in- 
clude a topping and cracking unit, va- 
por recovery plant, water cooling tow- 
er, pump houses and continuous treat- 
ing system. 


Improvements: Louisville Refining 
Company, Louisville, Kentucky, is 
erecting a new double-end fired type 
radiant heat furnace to replace two old 
furnaces. Contract to Alcorn Com- 
bustion Company. 


Improvements: Shell Petroleum Cor- 
poration, Wood River, Illinois, refin- 
ery, erecting a new vacuum reducing 
system. Contract to The Lummus 
Company. At East Chicago the com- 
pany has completed a Dubbs cracking 
unit, including a Foster Wheeler tub- 
ular heater of special design. 


Improvements: McColl Frontenac 
Oil Company, Ltd., East Montreal, 
Canada, is.building a 4000-barrel crack- 
ing unit, Gasoline Products Company 
license, and erection by M. W. Kellogg 
Company. Additional improvements in- 
clude reconstruction of furnaces by Al- 
corn Combustion Company. 


Refinery: Administracion Nacional 
de Combustibles, Alcohol y Portland 
(ANCAP) Montevideo, Uruguay, South 
America, preparing to erect 3800-bar- 
rel refinery including topping unit, 
cracking unit, debutanizing plant, treat- 
ing system, steam generating plant, 
pump houses, storehouses and resi- 
dences for employees. 


Refinery: Elliott Refining Company, 
Ltd., has been incorporated in Alberta, 
Canada, capitalization $25,000, and will 
build a small refinery in the Peace 
River area, northern Alberta. 


Dewaxing Plant: Shell Petroleum 
Corporation, Wood River, Illinois, is 
erecting a propane dewaxing plant, 
work starting September 1, and to be 
completed in February, 1935. Construc- 
tion work under supervision of The 
Fluor Corporation. 


Cracking Unit: Cushing Refining & 
Gasoline Company has taken out a 
Dubbs license from Universal Oil Prod- 
ucts Company, under which it will 
operate the new cracking unit now be- 
ing completed under supervision of 
Universal engineers. 


Cracking Unit: Black Gold Refining 
Company, Oklahoma City, has com- 
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An_ all-purpose 
tong particular- 
ly suited for pipe 
line work—revers- 
ible in action. It 
will “make up”, or 
“break out” without 
unhooking the chain or 
removing the tool from 
the pipe. 
It has only 6 parts, so con- 
structed and assembled as to 
minimize breakage and wear. 
Two bolts secure the jaws posi- 
tively—they cannot spread. “I-beam” 
handle construction provides extreme 
rigidity and strength. Four sizes for 
%” to 12” pipe. 


WILLIAMS’ 
DROP- FORGED 
WRENCHES 


SCLC OUR 
DESCRIPTIONS 
IN THE 
COMPOSITE 
CATALOG 









Williams’ Drop- 
Forged Wrenches 
are dependable 
tools designed for 
severe service. Hard, 
tough jaws, accurately 
milled openings. Wil- 
liams’ line offers the 
widest variety of drop- 
forged wrenches made by 
any one manufacturer; over 50 patterns 
in more than 1,000 sizes, providing a 
standard wrench for every oil field re- 
quirement. 


Buy from Your Distributor 


J. H. WILLIAMS & CO. 


“The Drop-Forging People’”’ 
75 SPRING ST., NEW YORK 


Western Warehouse and Sales Office: Chicago 
Works: Buffalo, N. Y. 










pleted revamping its cracking unit to 
operate under Dubbs license through 
Universal Oil Products Company. 


Refinery: Peninsular Refining Cor- 
poration, L. H. McIntire, president, 
Tampa, Florida, plans construction of 
a refinery. Estimated cost including 
equipment $335,000. 


Improvements: Standard Oil Com- 
pany of Ohio, at Lima, plans to repair 
and alter its Solar refinery. Reported 
cost, $35,000. 


Booster Plant: Kettleman North 
Dome Association, Kettleman Hills, 
California, is erecting a new six-unit 
compression gas booster plant to han- 
dle 12,000,000 feet of gas daily. Two 
units are being installed to 
vapor from crude oil 
Construction is under 
The Fluor Corporation. 


handle 
tanks. 
supervision of 


storage 


Sale: East Texas Refining Company 
has sold _ its 
Switch refineries in the 
field to J. I. associates, 
Wichita Falls. Both plants are report- 
ed 10,000 barrels capacity. 


Friar’s 
Texas 


Longview and 
East 
Staley and 


Solvent Plant: Socony-Vacuum Oil 
Company, Inc., at Olean, New York, 
has completed construction of a 1600- 
barrel Chlorex extraction plant and has 
begun operations. The Duo-Sol process 
at the company’s Paulsboro, New Jer- 
sey, plant has been operating several 
weeks. 


Terminal: Tide Water Oil Company 


| has announced plans for a large water 





terminal at Syracuse, New York, on 
the New York barge canal and between 
Clinton and Polar streets in Syracuse. 
Ultimate capacity will be 6,800,000 gal- 
lons, and terminal will include ware- 


house and office building. 


Gasoline Plant: J. W. Clarke McKee, 
representing interests affiliated with 
Roosevelt Oil Company, has purchased 
the Earlsboro, Oklahoma _ Gasoline 
plant of Superior Oil Corporation. 
Plant will be moved to Michigan and 
installed on Theodore Oil Company’s 
J. M. Campbell lease, Porter Township. 


Residue gas to Dow Chemical Com-. 


pany through six-inch pipe line now 
being laid. To operate about Decem- 
ber 1. 


Solvent Plant: Herbert Green & 
Company, Ltd., has been organized in 
England and will build and operate a 
plant at Lincolnshire using the Duo- 
Sol solvent having secured 
Miller & Com- 
Annual capacity re- 


process, 
license from Max B. 
pany, New York. 


| ported at 275,000 barrels. 
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Detroit, and 


Refinery: Max Pray, 
formerly of East Texas, is erecting a 


500- to 1000-barrel skimming plant 
Wyman, Montcalm County, Michigan, 
to process oil from Home Township, 
Montcalm County wells. 


’ 


Improvements: Canadian Oil Com- 
panies, Ltd., Petrolia, Ontario, Canada, is 
installing an automatic can filling plant, 
capacity 2000-quart cans per hour. 
Company also is erecting new Ethyliz- 
ing plant and additional tankage. 


Carbon Black Plant: Pioneer Carbon 
Black Company, Ltd. Craigmyle, Al- 
berta, Canada, announce completion of 
arrangements for erection of a 
carbon black plant December 1. 


new 


Cracking Plant: Lloyd Refineries, 
Ltd., of Canada, with refinery at Point 
Credit, 12 miles from Toronto, On- 
tario, has signed license contract with 
Universal Oil Products Company and 
will erect a 700-barrel full flashing type 
Dubbs cracking unit, to be designed 
capacity when 
include 
tinuous production of high grade coke. 


for increased needed, 


and may apparatus for con- 


Gasoline Plant: Shell Petroleum Cor- 
poration, at Perry, Oklahoma, Lucien 
field, is erecting a combination gas lift- 
natural gasoline plant to handle about 4,- 
000,000 feet of gas daily and to produce 
about 4500 gallons of gasoline. 


Cracking Unit: Home Oil Refining 
Company, Great Falls, Montana, has 
let contract to Ralph M. Parsons Com- 
pany, Mt. Vernon, Ohio, to remodel 
refinery and include two-coil selective 
type cracking unit, 1000 barrels capac- 
ity, and will be equipped with stabi- 
lizer, absorber and_ special chemical 
treating system. Additional boilers 
an dequipment for vacuurn distillation 
of asphalt included. 


Hydrogenation Plant: Imperial 
Chemical Industries, Ltd., Billingham, 
England, is progressing rapidly in con- 
struction of a large hydrogenation 
plant. Six distillation units include pipe 
stills of 5000 barrels capacity, a 1650- 
barrel creosote still and 1540-barrel re- 
run still, under construction by M. W. 
Kellogg Company. Plant to include ab- 
sorption, stabilization and butane re- 
covery plants. 


Refinery: Europaosche Tanklager 
und Transport A. G., in the free port 
of Hamburg, Germany, under direction 
of W. R. Davis, is building a 1,650,000- 
barrel annual capacity refinery, equipped 
with Winkler Koch Engineering Com- 
pany distillation and cracking equip- 
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ment, and a Lachman, zinc chloride 
treating system. 


nt, Improvements: Anglo- Persian Oil 
in, Company, Abadan, Persia, erecting two 
ip, cracking units for alternate services in 
gas oil cracking and naphtha reform- 
ing. Design and construction by M. W. 
Kellogg Company. 


1S Enlargement: Standard-Vacuum Oil 
nt, Company, Palembang, Sumatra, is en- 
Ir. larging capacity from 30,000 to 40,000 
barrels daily. Work te be completed 
in April, 1935. 

Treating Plant: British Oil Refin- 
mn eries, Ltd., Moose Jaw, Ontario, Can- 
\1- ada, has completed installation of a 
of Lachman zinc chloride treating plant. 


Treating System: Societe Anonyme 
)’Exploitation Minieres, Pelchelbronn, 
Donges, France, is erecting a Lachman 
vapor phase treating 


S, zine chloride 


nt plant. 

oi Treating Plant: Rice Ranch Oil Com- 
pany Santa Maria, California, is erect- 
ing a zinc chloride vapor 
phase treating system. 

Recovery Plant: Republic Oil Refin- 
ing Company at its Texas City plant is 
erecting a new gasoline recovery plant 
to process 3,000,000 cubic feet of gas 
Engineering and equipment fur- 
3urrell-Mase Engineering 
Frick-Reid Supply 


Lachman 


daily. 
nished by 
nN Company through 
t- Corporation. 

Sweet Oil Refining Com- 
under 
skim- 


Refinery: 
Wyman, 
construction a 


pany, Michigan, has 


500-barrel crude 
ming plant. 

g Gasoline Plant: Apex Gasoline Com- 
iS pany is erecting a new natural gasoline 
extraction plant in the Port field, 
Michigan. 

Refining Company, 
completed 


Refinery: Utah 
Inc., Kilgore, Texas, 
construction of new crude oil distilla- 
capacity to 


has 


tion facilities, increasing 
4,000 barrels daily. 

Purchase: Phoenix Refining Com- 
pany, operators of six skimming plants 
in Texas, has added another plant 
through the purchase of the West Dal- 
last 3,500-barrel skimming and crack- 
ing plant formerly owned by Oriental 
Oil Company, from Republic National 
€ Bank, Dallas. 

Refinery: Hub Refining Company, 
Kilgore, Texas, will complete construc- 
tion early in November of a 2,000-bar- 
rel skimming plant in the East Texas 
field, near Reeds’ Switch, on the I&GN 
railroad. 





Improvements: Standard Oil Com- 
pany of California at Richmond, Cali- 
fornia, is erecting a 21,000-barrel com- 
. bination atmospheric-vacuum distilla- 
7 tion unit, and a 3,500-barrel redistilla- 
tion unit. Contract to M. W. Kellogg 
Company. Approximate cost $1,000,000. 
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A phenol solvent plant under construc- 
tion has rated capacity of 2,200 barrels, 
and is being erected by Fluor Corpora- 
tion, Ltd., a reported cost of $250,000. 
New wharfs and crude oil handling 
facilities receiving 70,000 barrels of oil 
daily are being added. At El Segundo 
the company is electrifying pumping 
equipment, improving distillation facil- 
ities and extending crude oil receiving 
and discharging facilities. Total expen- 
ditures amount to about $2,000,000. 
Refinery: Gilmer Oil & Refining 
ing Company, Gilmer, Texas, has been 
organized with $25,000 capital, to build 


and operate a refinery. B. L. Lee in 
charge. 
Refinery: Choctaw Oil Refining 


Company, Oklahoma City, Oklahoma, 
has been formed by Walter Williams, 
2301 N. W. 13th Street, to take over 
and operate a local idle refinery. 
Butane Plant: Palo Alto, California, 
is preparing plans for butane gas plant, 
auxiliary to municipal gas plant, to in- 
fuel 


clude containers, compressors, 
exchangers, regulators, and _ small 
building. 

Practical 


Every Day Chemistry 
*ST)RACTICAL Every Day Chemistry,” 
is an interesting and worthwhile at- 
tempt on the part of its publishers, The 
Chemical Publishing Company, 1450 
Broadway, New York, to bring to the 
interested in things are 
made” a large and varied group of for- 
mulae. 


reader “how 


It contains no theory but consists 





| 
| 
| 
| 


of hundreds of practical modern working | 


formulae for making hundreds of prod- 
This book is similar to the Chem- 
ical Formulary reviewed in these columns 
recently, but its editorial content is con- 
fined to subjects of wide practical ap- 
plication, with the view to making avail- 
able to those interested in the chemistry 


ucts. 


of products a book which could sell for | 


$2.00 and be well worth it. The contents 
of Practical Everyday Chemistry are too 
numerous for listing, although the chap- 
ter headings give a fair knowledge of 
what its publishers have attempted. They 
are: Introductory, consisting of calcula- 
tions and working instruction; Adhesives; 
Agricultural and Garden Specialties; 
Coatings, protective and decorative; Cos- 
metics and Drugs; Emulsions; Food 
Products, Beverages and Flavors; Inks, 
Carbon Paper, Crayons, including duplica- 
tors, mimeograph and typewriter special- 
ties; Leather, Skins, Furs, etc.; Lubri- 
cants, Fats, Greases; Materials of Con- 
struction; Paper, Photography; Plating; 
Polishes, Abrasives, etc.; Rubber, Plas- 
tics, Waxes; Textiles and Fibres, includ- 
ing Cotton, Rayon, Silk, Wool and Straw; 
and Miscellaneous, including Automobile 
products and electrical products. 








A Truck Horse Won't 
Win the 
Kentucky 


Derby 
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... Neither ¥ 
Can You Win 


Fires with the Wrong 
: Extinguisher! 
fais LUX you have an extin- 


guisher that is “right” for more 
than one kind of refinery and bulk 
plant fire. LUX puts out oil or gaso- 
line spill fires as quickly as any other 
hand extinguisher. It puts out fires in 
oil running from a leaking pipe or 
overflowing tank truck against which 
other extinguishers usually fail. It puts 
out fires in live electric pump room 
motors safely. No other type of extin- 
guisher is effective against all three. 
Who knows what his next fire will 
be? The wise oil man investigates 
the triple protection of the LUX ex- 
tinguisher. Write Walter Kidde & 
Company, Inc., Bloomfield, N. J. 


Triple Fire Protection for 
Bulk Plants 






Refineries Trucks 








More Efficient Indirect Cooling 


of Oil and Gas Engine 
Jacket Water... 


Meaatey Spray Coil Cooling Systems combine the advantages of Marley 
atmospheric spray towers with an improved type of Marley cooling coil. 

Marley towers provide the better raw water distribution and break-up so 
necessary to a complete showering of the heat exchanger. Marley coils are of 
the straight tube type with cooling surfaces advantageously arranged. 

This combination assures highly efficient indirect cooling and economically 
solves cooling and scale problems in connection with engine or compressor 
water jacket work. Write for Bulletin No. 46, described below. 


THE MARLEY COMPANY 
1915 WALNUT KANSAS CITY, MO. 





Cut-away view Marley Spray Coil Cooling System 
with coils in place 





Write for Bulletin No. 46 


ust off the press. Gives full details and illustrations of 
larley Spray Coil Cooling Systems. Free copies to all 
interested parties. Write for your copy today. 


























Economical and 


Dependable Drive 


—Coppus Steam Turbines are comparable 
in ney to electric motors with the added 
advantage of a wide speed range. And 
they eliminate the hazards of sparking 
and power shutdowns. 

Write for Bulletin 135-6 


COPPUS ENGINEERING CORP. 


360 Park Ave. 




















Business IS GOOD! This picture, taken in our 





Worcester, Boiler Shop September 20th, speaks for itself—and the 
COPPUS completeness and modernness of our equipment. No job too 
Hot Gas and small; no job too large. 


There is a growing recognition of the fact that in virtually 
all types of unfired pressure vessels, safety is a factor of 
paramount importance. Damage to life and property and the 
loss of production from a single failure may justify, many 
times over, the relatively small cost of the best welding 
obtainable. More and more of our customers are demanding 
that their unfired pressure vessels be constructed to meet 
the requirements of the A.S.M.E. Code or of the new 
A.P.I.-A.S.M.E. Code. | 
Ask us for an explanation of the safety features incorporated 
in Code Vessels. Ask for comparative quotations. Then make 
your decision. 


Forced Draft 
Blowers, Tank 
Ventila*ors and 
Exhausters. 
Heat Killers, 
Cooling Fans. 


SS 













Send us your inquiries 


[Gppu J. P. DEVINE MFG. CO., Inc. | 


Subsidiary of Mt. Vernon Car Mfg. Co. 
STEAM TURBINES ., MOUNT VERNON, TLL. 


54a Refiner & Natural Gasoline Manufacturer—V ol. 13, No. 11 










































New Equipment for the Modern Plant 








Belt Dressing 


B. F. GOODRICH COMPANY 

B. F. Goodrich Company, Akron, Ohio, 
has announced a new belt dressing for 
rubber belts which was developed after 
conducting a long series of experiments 
by which samples of 10-ply rubber belt- 
ifig were immersed in various liquids for 
28 days at room temperature. The new 
dressing softens the rubber surface and 
does not penetrate and deteriorate the 
body of the belt, according to the manu- 
facturer. 


Packing 
THE DARCOID COMPANY 

The Darcoid Company, New York City, 
is offering a new type packing which is 
especially recommended for _ service 
against propane, butane, ethyl gasoline, 
light and heavy oils. The new Type “G” 
packing is furnished in “Rodtite,” spiral, 
jacketed, ring, and loose forms to meet 
various conditions and requirements. 


Check Valve 
THE CHAPMAN VALVE MANUFAC- 

TURING COMPANY 

The Chapman Valve Manufacturing 
Company, Indian Orchard, Mass., has de- 
veloped a new line of Chapman non-slam 
tilting disc check valves for various in- 
dustrial applications where check valves 
are employed. The design of the non- 
slam valve is said to not only eliminate 
the slamming, but reduces the wear to 
moving parts and effects substantial re- 
duction of friction losses. It is designed 
for use with air, water, steam, oils and 
gases. The manufacturers state that the 
design and construction of the valve in- 
sures minimum wear of moving parts, 
absolute tightness, closing without slam 
and reduced loss of head. The special 
features of design for elimination of 
slamming are: the angle of the seat is so 
inclined that the distance the disc must 
travel from its wide open position to its 
seat is reduced to the minimum consistent 
with good design; the disc is pivoted just 
above its center, which provides a cush- 
ioning effect while closing, owing to the 
fact that the portion of the disc above 
the pivots partially balances the portion 
below; and the seat and disc rings are 
beveled and the disc drops into the seat 
in the body with a closing action which 
gives further cushioning effect. In pre- 
venting slam there is no resulting vibra- 
tion to pipe lines and adjacent structure, 
opening of pipe joints and water hammer, 
which often ruptures lines. 

Another advantage claimed by the man- 
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ufacturers is the comparatively small fric- 
tion loss that the tilted disc check valve 
causes. The disc, being pivoted just above 
its center, is partially balanced and the 
greater part of its weight is carried by 
the hinge pins, therefore the effort to 
maintain it in the open position is very 
small. The disc is of special design, 
“Aerofoil” in section, giving it lifting 
properties, light weight, and small resist- 
ance to the flow when in open position. 
The body is streamlined, presenting no 
pockets or sudden enlargements and 
therefore offers a minimum of disturb- 
ance to the flow. The body is enlarged at 
the seat by an amount sufficient to more 
than compensate for the reduction in area 
caused by the disc, so that the net area 
through the valve is always at least 
equivalent to the area of the pipe. 


The valve has only one moving part— 
the disc, which swings on large and rigid 
hinge pins fixed in the body. The disc is 
partially balanced, it is said, and there- 
fore under normal flow in the full open 
position it is held firmly against the stops 
in the body in which position it is at rest 
and does not swing or flutter, which 
would lead to wear on the hinge pins. 
The hinge pins and bushings are made of 
specially hardened and corrosion resist- 
ing alloys and force feed lubrication fit- 
tings are provided so that grease can be 
forced in between the hinge pins and 
bushings. When the valve is closed a 
slight clearance at the hinge pins insures 
the disc ring being in complete seating 
contact wtih the body ring. The seating 
surfaces of these rings are bevelled and 
accurately machined, moving together and 
apart without sliding or rubbing. 

The valves are furnished in a wide 
range of sizes. The body is constructed 
of cast iron, cast steel, bronze, etc., de- 
pending upon the service and operating 
pressure. The disc may be furnished of 
cast iron, bronze, steel, or aluminum al- 
loy, as best adapted to the required serv- 
ice. The hinge lugs on the sides of the 
discs are fitted with hardened, corrosion 
resisting alloy bushings. The seat rings 
are made of bronze, stainless steel, 
aluminum alloy or nitrided steel. All seat 
rings are renewable. The hinge pins are 
of hardened, corrosion resisting alloy, 
with a collar on the outside, making a 
tight joint with the body. There is only 
a slight clearance between the bushing 
collars and the shoulders of the pins, so 
the disc must reach its proper seat when 
closed. The pins are drilled, allowing 
grease to be forced through them to the 
moving part. 


Distillation Unit 


WARD REFRIGERATOR & MANUFAC.- 
TURING COMPANY 


Ward Refrigerator & Manufacturing 
Company, 6501 South Alameda Street, Los 
Angeles, Calif., announces an improved 
apparatus for determining the distillation 
range of petroleum products available for 
refinery and gasoline plant laboratories. 
The most general use of the equipment 
is in making Engler tests of gasoline and 
kerosene, the apparatus conforming to 
requirements of A.S.T.M. methods No. 
D-86-30 and No. D-216-32, according to 
the manufacturers. 

The illustration shows the superior dis- 
tillation unit, six-tube size, mounted on 
the work table. It is divided into two 
sections, the burner compartment and the 
condensing tank. Within this tank and 
surrounding the condensing tubes is a 
brine or alcohol solution automatically 
held at a constant temperature between 
32 and 34° F. by means of mechanical re- 
frigeration. The refrigerating coils lay 
in a shallow pan section, immersed in the 
brine or alcohol solution. A small circu- 
lator propellor agitates the brine, forcing 
it to flow continuously over these coils, 
keeping the temperature uniform through- 
out the ccoling system. A separate cool- 
ing coil connecting to city water supply 
is also built in to furnish water at 32 to 
34° F. when such is required as a bath 
for the receiving graduate. A compart- 
ment for cooling samples to the proper 
temperature before charging the distilla- 
tion flasks is located in one end of the 
condenser tank. The condenser tank is 
made of copper and the outside metal 
sheathing of stainless steel. Between 





Ward Distillation Unit 














these two is a 14-inch thickness of cork 
insulation. 

A saving of time, lower testing costs 
and a higher degree of accuracy is ac- 
curacy is accomplished by this improved 
equipment, according to the manufacturer. 
The use of ice for cooling is eliminated. 
The mechanical refrigeration maintains 
the proper condensing temperature at all 
times, automatically and without any 
supervision on the part of the operator. 
Thus the time spent in crushing ice, pack- 
ing it around the condenser tubes, and 
emptying water, is saved. The saving on 
ice alone is often sufficient to repay the 
cost of the new apparatus in less than a 
year, it is stated. In addition, since more 
tests can be run in a given time, testing 
capacity is increased and the cost per test 
lowered. With the condensing tempera- 
ture of 32° to 34° F. automatically main- 
tained, manual control over this part of 
the test is eliminated and more accurate 
results produced. Relieved of the con- 
siderable preparatory work and former 
constant supervision of cooling, the in- 
spector, using this new apparatus, can 
concentrate his attention on the important 
factors of temperature and volume read- 
ings. After cooling the sample, pouring 
the correct yuantity into the Engler flask 
and placing it over the burner, all further 
operations and observations can be con- 
ducted without moving from one spot. 
Lights and mirrors enable the inspector 
to easily observe the boiling flask, its tem- 
perature, and the distillate coming from 
the condenser tube—all from his position 
on the receiving side of the cabinet. More 
than one inspector may work at the 
equipment at the same time. 

Realizing also the importance of the 
heating part of the test, the manufac- 
turers have introduced an improved elec- 
tric heater for which four distinct ad- 
vantages are listed. A sensitive control 
produces almost instantaneous response 
for heat regulation—the lag being neglig- 
ible. Upon completing a test the heater 
cools at once and another test with the 
same heater may be started immediately, 
two heaters for each section being un- 
necessary. Likewise the control is so de- 
signed that no separate voltage regulator 
is required. A meter indicates the exact 
amount of heat being applied, so that 
tests may be “calibrated” and practically 
automatic control applied for speed and 
greater accuracy in succeeding tests of 
the same material. In addition to the 
ordinary temperatures required for the 
daily run of gasoline samples, a very high 
heat may be produced, so that test dis- 
tillations of kerosene, kerosene distillate, 
furnace oil, fuel oil, spray oil, and others 
having an end point up to 700° F., may 
be run with this new heater just as readily 
as tests of gasoline. The Superior Dis- 
tillation Unit is made in two sizes, with 
cither six or eight condensing tubes. 
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Vacuum Switch 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenectady, 
New York, has announced a new small 
vacuum switch, made almost entirely of 
steel and designed to take advantage of 
the absence of an arc when breaking a 
circuit in a high vacuum. Although this 
new vacuum switch is only about three 
quarters of an inch in diameter and 1% 
inches long, and can be operated by a 
fraction of an ounce of pressure, it is 
capable of interrupting as much as five 
horsepower as fast as 30 times a second, 
the manufacturer claims. Designated as 
the Type FA-6 vacuum switch, this new 
device is rated at 10 amperes, 250 volts 
d-c. and 440 volts a.c—or five amperes 
at 500 volts d-c. 

The G-E Type FA-6 vacuum switch 
is made of steel, hydrogen-copper-brazed 
and exhausted to a high vacuum through 
a hollow steel operating stem. This op- 
erating stem passes into the vacuum con- 
tact chamber through a thin steel end- 
wall whose flexibility permits the slight 
motion necessary for operation of the 
contact. The leading-in wires to the con- 
tacts are sealed in tiny glass beads inside 
small Fernico alloy thimbles. 


Electronic Relay 
BAILEY METER COMPANY 


The Bailey Meter Company, 1050 
Ivanhoe Road, Cleveland, Ohio, announces 
development of an electronic relay, by 
transforming minute electrical currents 
into useful which plays an 
important part in a new telemetering 
system for measuring pressure, tem- 
perature, liquid level, and other factors 
at distant locations. 


forces, 


The electronic relay operated Gal- 
vatron receiving element is mounted in 
a neat appearing moisture-proof pressed 
steel casing and records as many as 
four factors on one 12-inch diameter 
circular chart. The transmitting ele- 
ment consists principally of a variable 
resistance unit which is operated by the 
metering device. In the case of a float 
operated transmitter for liquid level, a 
float, by means of a perforated metal tape, 
operates a sprocket which moves the 


rheostat. When necessary, an electric 


bulb is provided to prevent from form- 


ing on the resistance unit. 

For distances up to 10 miles, accur- 
acy to within one percent scale read- 
ing can be obtained by using a three 
wire connection between the metering 
device and the remote recording ap- 
paratus with telephone lines or their 
equivalent as the transmitting medium. 
A variable resistance is adjusted with 
the flow or other factor. Resistance of 
the receiving element secures automatic 
balance so that a pen indicates the 
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position of the metering device driv- 
ing the variable resistance. 

For distances less than three miles, 
the two wire connection may be used. 
In this case, the galvanometer is con- 
nected to the bridge. With this method, 
accuracy to within one percent maxi- 
mum scale reading can be obtained. 

Only a small amount of current is 
required for this system because a 
vacuum tube system amplifies the 
transmitted power a sufficient degree 
to assure positive operation of the 
equipment. In view of this low cur- 
rent, dry cells should last from six 
inonths to one year. 

Since both current and voltage are so 
small and since the current is direct, 
there is no danger of interference be- 
tween adjacent telephone lines and the 
recording circuit. Therefore, all spe- 
cial filters and insulating transformer 
equipment can be eliminated. 


Electric Motor 


WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


Westinghouse Electric & Manufactur- 
ing Company, Pittsburgh, Pennsylvania, 
has announced a new splash-proof, drip- 
proof and weather-proof motor for use 
indoors or outdoors or for applications 
where drippings or splashing liquids are 
encountered. This motor is entirely new 
in that it is not an adaptation of an open 
machine wtih enclosures applied around 
the frame but it has been built with the 
motor frame and end brackets of solid 
castings for this special class of service, 
according to the manufacturer. The case 
iron has a thick cross section and is re- 
sistant to rust and corrosion. The con- 
duit box is made of cast iron so that there 
are no exposed sheet steel parts to be 
attacked by corrosion. 

A baffle plate cast integral with the 
inner side of the motor bracket prevents 
splashing liquids from reaching the motor 
windings. These motors are offered with 
either ball or sealed sleeve bearings. The 
splash-proof motors are rated 50° con- 
tinuous and are offered in both the squir- 
rel cage and wound rotor types. 


Relief Valve 
TUTHILL PUMP COMPANY 


Tuthill Pump Company, 131 West 63rd 
Street, Chicago, Illinois, has announced 
development of a new type relief valve 
for industrial use, six sizes and two pres- 
sure ranges being available. The new 
Model “V” is built in sizes from % NPT 
to 1% NPT, for relieving pressures from 
five to 35 pounds. The Model “VH” 
covers the same sizes for relieving pres- 
sures from 35 to 100 pounds, the only 
difference in the models being in the 
springs. 












les, 


ler 





Liquid Level Gauge 
IMPERIAL INSTRUMENT, INC. 

Imperial Instrument, Inc., Akron, Ohio, 
is offering a new type of liquid level 
gauge which works on the hydrostatic 
principle. The liquid in the tank is con- 
nected by means of copper tubing to a 
bellows type metal diaphragm which is 
linked mechanically to the indicator of 
the gauge. As the tank is filled, the 
diaphragm expands, the linkage moves 
the indicator, and the reading on the dial 
shows the exact quantity in terms of 
gallons or barrels. 


Rod Packing 
JOHNS-MANVILLE COMPANY 

Johns-Manville, 22 East 40th St., New 
York, N. Y., announces a new product 
known as Interlocked braided asbestos 
packing for packing both reciprocating 
and centrifugal rods. It is braided square, 
rather than pressed into shape, and as- 
sures more contact area. Each strand of 
long fiber asbestos yarn is said to be 
interlocked in the braiding so as to pro- 
vide a completely integral braided struc- 
ture with greater resiliency and flexibility. 
The new packing is recommended for use 
with steam, fresh or salt water, weak 
caustic and acids. 


Oil Seal 
GARLOCK PACKING COMPANY 
Garlock Packing Company, Palmyra, 
New York, announces development of the 
Garlock Klozure Oil Seal to retain oil 
and grease within a bearing and to ex- 
clude dust and dirt from the bearing. It 
consists of an adapter, spreader, sealing 
member and case. The adapter is a metal 
ring flanged to contact the spreader, bear- 
ing against the body of the packing ring 
holding it firmly in place in the case 
and exerts constant pressure upon the 
spreader. The spreader is a flexible metal 
ring with serrated edges formed into a 
\ shape to fit into the convex face of the 
sealing ring. The angle of the V in the 
spreader is broader than the angle of the 
sealing ring; therefore when the seal is 





Garlock Oil Seal 
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assembled and spreader brought into con- 
tact with the sealing ring its saw toothed 
edges bear upon the lip of the sealing 
ring causing it to hug the shaft in leak 
proof contact. The sealing ring uses a 
special composition ring, made of ma- 
terials having the characteristics neces- 
sary to withstand oil seal service. The 
material is said to be dense and gfain- 
less, non-porous, resilient, oil resistant, 
heat resistant, non-abrasive, tough and 
durable and has a low coefficient of fric- 
tion. It is molded to exact size of the 
sealing ring. The case or metal housing 
encloses the several parts of the Klozure 
and is flanged over the adapter ring, hold- 
ing the several parts firmly in place. The 
cases are made in hardened steel dies to 
exact specific sizes and are made of steel 
unless otherwise specified. Stainless steel 
or aluminum is furnished on request. 
The oil seals are made in a wide range 
of standard sizes to fit shafts from three 
eighths-inch diameter to three inches. 


Threading Machine 


LANDIS MACHINE COMPANY 


Landis Machine Company, Waynesboro, 
Pennsylvania, is offering the Landmaco 
threading machine in two-inch and 2¥%4- 
inch sizes. This machine was formerly 
built only in the one-inch and 1%-inch 
sizes. The larger sizes will be made in 
both the single head and double head 
models and will handle pipe from one- 
half to two inches, and from one-half 
to 2% inches. 


Barrel Stacker 
LEWIS-SHEPARD COMPANY 


Lewis-Shepard Company, Watertown 
Station, Boston, has announced a barrel 
stacker or portable elevator for all in- 
dustries handling barrels and drums. The 
new stacker is equipped with holding 
strips on the platform to prevent the bar- 
rel from rolling off, and has a turntable 
to turn drums. It is equipped with re- 
movable rollers to handle cases and with 
platforms to rotate barrels. It is hinged 
for moving through doorways and under 
beams. 


Packing 


THE DARCOID COMPANY 
The Darcoid Company, Inc., New York, 


announces development of Rodtite Type 
G packing which is recommended for 
service against propane, butane, ethyl gas- 
oline, light or heavy oils. It is made in 
spiral and jacketed types, ring formed 
and loose form. It is said to be flexible 
and will not become hard or bind under 
service, and the manufacturers claim it 
has been exhaustively tested in service in 
practically every type of equipment han- 
dling petroleum and its products. It is 
compounded of materials resistant to oil 
and gasoline, hot and cold water and 
liquids with dilute caustic or sulfuric acid. 
It contains no rubber nor neutral soaps. 











to the fact that K&M offers more 
than dependable and _ efficient 
products. K&M engineers have 
given a further service—that of 
assisting in the solution of indi- 
vidual pressure and level control 
problems. Often a simple change 
in some standard K&M apparatus 
has solved a refinery problem to 
which no standard apparatus on 
the market could he applied. 


If your refinery has a pressure 
and level control problem, we 
would be pleased to recommend 
a solution. 


Or you may find your answer 
in one of the several K&M en- 
gineering bulletins covering this 


field. 


Send for literature covering the 
K&M products in which you are 
interested or submit your special 
problem for our engineers’ rec- 
ommendation. No obligation in 
writing us. 


Have You a 

Pressure and Level 
Control Problem? 
The present line of K&M pres- 
sure and level control apparatus 
is the result of over a half cen- 
tury of manufacturing experience. 
Many of the world’s largest in- 
dustrial plants and refineries are 

equipped with... 

and 
PRESSURE ano LEVEL 
CONTROL APPARATUS 
Much of K&M’s service to these 
large organizations has been due 


KIELEY & MUELLER, Inc. 


Main Office and Warehouse: 


34 W. 13th St., New York, N. Y. 
Plant: Newark, N. J. 


) 5 Pressure Regu- 


. lating Vaives 
/ Years of ‘gr ta ae 
D e p en d ad ble ated Valves 
Service 


Balanced Valves 


Back Pressure 
alves 


Pump Governors 
Steam Traps 


Liquid Level 
Controllers 


KM 
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Items About Manufacturers 





Terry Steam Turbine Company, 
Hartford, Conn., announces appoint- 
ment of Henry D. Bevan as manager 
of its Philadelphia district office at 1109 
Otis Building. He formerly was assist- 
ant manager of the New York office. 


Struthers-Wells Company, Warren, 
Pennsylvania, announces appointment 
of W. V. C. Jackson as district sales 
representative in Oklahoma, Kansas 
and eastern part of Texas, wtih offices 
in the National Bank of Tulsa Build- 
ing, Tulsa. 


Keiley and Mueller, Inc., New York, 
announces appointment of L. D. Wy- 
ant, 800 South Main Street, Tulsa, as 
Oklahoma representative, looking after 
sales of the company’s line of K & M 
pressure and level control apparatus. 


George B. Page, Philadelphia man- 
ager for Terry Steam Turbine Com- 
pany, Hartford, Connecticut, died Sep- 
tember 10. He had been connected with 
the organization since 1932. 


Gears & Forgings, Inc., with general 
offices at Cleveland, Ohio, which has 
been in receivership since April 1, i932, 
has effected a reorganization under the 
name of Ohio Forge and Machine Cor- 
poration. This new company will op- 
erate the former Ohio Forge and Van 
Dorn Dutton divisions of Gears & 
Forgings, Inc., located on adjoining 
properties at Cleveland, Ohio. 

The officials who will direct the new 
company are F. H. Chapin, president 
of The National Acme Company, as 
chairman of the board; S. C. Dalbey 
and J. M. Clem, who formerly oper- 
ated Ohio Forge Company before the 
merger of Gears & Forgings, as presi- 
dent and vice president, respectively; 
H. B. Newell, formerly of Fawcus Ma- 
chine Company of Pittsburgh and later 
vice president in charge of operations 
of Gears & Forgings, Inc., as executive 
vice president; T. E. Leighton of the 
eriginal Van Dorn & Dutton Company, 
as secretary and treasurer; R. B. Tripp, 
former sales manager of Ohio Forge 
Company and later general sales man- 
ager of Gears & Forgings, Inc. 


Renovation of these plants and their 
equipment is being made, additional 
equipment being installed to increase 
facilities and cover a wider range of 
service. The standard line of speed re- 
ducers formerly marketed under the 
G & F trade-mark will continue to be 
manufactured in the Cleveland plants 
as heretofore. 
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Arc welding saved several hundred 
dollars and considerable time at Tulsa, 
Oklahoma, when a heat exchanger 
failed in the refinery of Mid-Continent 
Petroleum Corporation due to extreme 
variation of temperature to which the 
part is subjected. To replace the cast- 
ing would have cost several hundred 
dollars and taken two or three weeks’ 
time. Arc welding salvaged it in ap- 
proximately 32 hours at a cost of only 
about $80.00. 

As shown in the accompanying illus- 
tration, the heat exchanger is a large 
casting varying between 3% and one- 
inch in thickness and 7% feet in length. 
It operates under a pressure of 70 
pounds. The shielded arc method of 
welding was employed using Ferroweld 
electrode manufactured by The Lincoln 
Electric Company, Cleveland, Ohio. 
Welding was done intermittently with 
not over a three-inch bead laid down 
at one time. After each bead was weld- 
ed it was immediately peened lightly, 
thoroughly cleaned and allowed to cool 
before the next bead was deposited. 
The exchanger has been operating 
continuously since the repair was made. 
Welding was done by J. W. Tatum of 
The Big Three Welding and Equip- 
ment Company, Tulsa. 





Arc welding saved several hundred dol- 
lars by salvaging this cast iron heat 
exchanger head at Tulsa, Oklahoma. 









Allegheny Steel Company, Bracken- 
ridge, Pennsylvania, has announced ap- 
pointment of O. E. Berg as district 
sales manager in the southwest terri- 
tory. He will be located at 4511 Stan- 
ford Street, Houston, Texas, and his 
phone number Hadley 7805. 


Mr. Berg’s metallurgical training at 
Columbia University and his previous 
association with A. O. Smith Company, 
gives him a thorough knowledge of 
pipe and pipe requirements, which 
should prove helpful to users of these 
products in this territory. 


Chemical Construction Corporation, 
30 Rockefeller Plaza, New York, an- 
nounces merger of Chemical Engineer- 
ing Corporation with Chemical Con- 
struction Corporation in order to ex- 
pand and strengthen the services ren- 
dered by both organizations. Future 
business will be conducted under the 
name of Chemical Construction Corpo- 
ration and the complete technical staffs 
of both companies will be available for 
solution of problems in the heavy 
chemical industries, especially those in 
connection with mineral acid plants, 
synthetic ammonia and _ methanol 
plants, and all types of commercial fer- 
tilizer plants. 


Southern Alkali Corporation is pro- 
ducing basic alkalies at its Corpus 
Christi plant. The dream of producing 
these products economically in the 
South for the Southern market from 
the equivalent of $1 coal and excellent, 
plentiful and cheap raw materials at 
tidewater has become a reality. 

Responsible to a large degree for this 
achievement in marshalling raw ma- 
terials and fuels so economically at 
tidewater is the use made of modern 
pipe line transportation of natural gas, 
brine and fresh water used in the proc- 
essing. Eighty miles of pipe line de- 
liver these essentials into the plant 
where oyster shell, limestone and coke 
delivered by barge or rail, await treat- 
ment. 

Sixty-one miles of 14-inch cast-iron 
pipe, mechanically jointed, bring the 
brine from the Palangana Salt Dome 
in Duval County—the pipe running 
virtually in a straight line over the 
gently rolling country and having its 
delivery end 450 feet lower than its in- 
take. Elevations vary so slightly that 
no high-head syphons are required and 
gravity handles the delivery so well 
that no pumping equipment is neces- 
sary. Exceptional economy results. A 
three-million gallon shell lined reser- 
voir at the plant stores a reserve of 
brine adequte for all contingencies. 


Six miles of eight-inch welded steel 
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pipe line brings natural gas from the 
company’s own wells west of Corpus 
Christi. 

Thirteen miles of cast iron water 
main bring fresh water in abundance 
from Calallen on the Nueces River 
where the water treating plant of the 
city of Corpus Christi is located. 


Water for general cooling purposes 
is pumped from Nueces Bay by elec- 
trically driven centrifugal pumps 
housed under the outer end of the 
company’s own 450-foot steamship pier 
—the intake being near the bottom of 
the 30-foot deep ship channel. The mil- 
lions of gallons of sea water used daily 
are circulated through the plant and 
emptied back into the bay. 


Coke from the Birmingham district 
or from smelters at Eagle Pass, Texas, 
limestone from quarries on the Bal- 
cones Fault between San Antonio and 
New Braunfels, and oyster shell from 
the reefs underlying Nueces Boy, en- 
ter the plant from cars on barges which 
discharge into the plant underground 
material distributing system. Three 
miles of railroad spurs and switches tie 
the complete rail system of the plant 
to the company’s own steamship pier 
and to the main line of the Missouri 
Pacific Railroad. 


Solvay Sales Corporation, distribu- 
tors of alkalies and chemical products 
manufactured by Solvay Process Com- 
pany, has opened an office in Houston, 
Texas, in the Petroleum Building, 
Texas Avenue and Austin Street. This 
expansion of sales and service facili- 
ties will enable Solvay to better serve 
its customers throughout the South- 
west. It is a development in keeping 
with the steady progress made by the 
alkali-consuming industries of this sec- 
tion. 


Construction is now well under way 
on the new Solvay plant located at 
Baton Rouge, Louisiana. It is expected 
that it will be in operation early in 
1935. 


Announcement is made of the con- 
solidation of interests of Carbondale 
Machine Company of Carbondale, 
Pennsylvania, with those of Worthing- 
ton Pump and Machinery Corporation, 
in the general refrigeration field, oper- 
ating in future as Carbondale Machine 
Corporation. The Carbondale Machine 
Corporation will transfer all necessary 
personnel and equipment to Harrison, 
New Jersey, and in the future will 
build its lines of machinery at the 
Worthington plants. 

It is stated that the present exten- 
Sive and modern shop facilities of 
Worthington, with the additional pro- 
visions being made for the fabrication 





Unloading stone at Southern Alkali Corporation’s new plant at Corpus Christi. 
The stone will be burned in vertical kilns for production of soda ash. 


of Carbondale’s refrigeration con- 
densers, piping systems, chilling ma- 
chines and filter presses, will further 
extend the organization ability to serve 
the refrigeration field. 

Company engineers report many re- 
cently developed improvements of out- 
standing character in its refrigeration 
machinery, which will make available 
to users of air conditioning and all 
general refrigeration such as ice mak- 
ink, oil-dewaxing, etc., full lines of ma- 
chinery and complete operating outfits 
of the most modern designs and con- 
struction. 


Eagle-Picher Sales Company, subsid- 
iary of The Eagle Picher Lead Com- 
pany, Cincinnati, Ohio, has taken over 
sales and distribution of products man- 
ufactured by The Eagle-Picher Lead 
Company. Eagle-Picher Sales Company 
has the same sales personnel as that 
formerly employed by the parent con- 
cern. 


Tube-Turns, Inc., with headquarters 
in Louisville, Kentucky, has moved its 
New York office from 30 Church 
Street, to 1110 East 42nd Street, which 
is the Bowery Savings Bank Building. 
M. P. Curlet, district manager, will con- 
tinue in charge of the New York of- 
fice, and will be assisted by I. A. Pfeil. 


Shand & Jurs Company, Berkeley, 
California, announces the recent pur- 
chase of all tangible assets as well as 
patents and trade-mark of Brook Engi- 
neering Corporation of .Los Angeles. 
Shand & Jurs Company will continue 
the manufacture of the Beco line of 
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tank fittings and the Beco vapor re- 
covery system, in addition to similar 
equipment it has supplied the oil in- 
dustry for many years. The announce- 
ment also states the company intends 
to broaden its activity in the vapor re- 
covery and fire prevention field. 


Kenneth I. Small, manager of the 
New York office of Chicago Bridge & 
Iron Works, was struck by a truck and 
fatally injured on October 10, 1934, at 
Portland, Maine. He entered the em- 
ploy of the company in 1898 and has 
been in charge of the New York office 
since 1910. He was 55 years old. 


The Mathieson Alkali Works, 250 
Park Avenue, New York, announces 
that its new $7,000,000 plant at Lake 
Charles, Louisiana, will begin opera- 
tions early in December. Construction 
work at the new plant is far ahead of 
schedule, it was said, despite the fact 
that it involves a number of engineer- 
ing developments embodied in such a 
plant for the first time. 


The Lake Charles plant, it was 
pointed out, will provide a new source 
of supply for soda ash, caustic soda 
and related heavy chemical products 
over a wide area in the South and 
Southwest. It will also permit the eco- 
nomical shipment of alkali by water to 
points on the Atlantic and Pacific sea- 
boards, along the Gulf Coast, and on 
inland waterways including the Missis- 
sippi River and its tributaries. 

In addition to rail service via the 
Southern Pacific, Kansas City South- 
ern or Missouri Pacific and their con- 
nections, the plant includes a dock sys- 
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tem for loading both barges and ocean- 
going steamers. These facilities will 
play an important part in bringing the 
consumer of alkali and his source of 
supply closer together from the stand- 
point of transportation costs. 

Since its incorporation in Virginia in 
1892 there has been a close relation be- 
tween The Mathieson Alkali Works 
and industrial development in_ the 
South. For nearly 40 years, the Ma- 
thieson plant at Saltville, being the 
only source of alkali in the South, has 
saved Southern consumers many thou- 
sands of dollars in transportation costs 
each year. With the completion of the 
new plant at Lake Charles, 
benefits will be extended to an impor- 


similar 


tant growing industrial area in the 
Southwest. The company also oper- 
ates a third plant at Niagara Falls, N. 
Y., where caustic soda, anhydrous am- 
monia, chlorine 


liquid chlorine and 


products are produced. 

Koalt Engineering Company, 530 
Mayo Building, Tulsa, was recently or- 
M. B. 


dent; Max J. Masel, vice president, and 


ganized with Crowe as presi- 


Hughey Baker, treas- 
represents Key 
Boiler Equipment Company, East St. 
Louis, Ill., and Timken Steel and Tube 


Company, Canton, Ohio, exclusively in 


secretary and 
urer. The new firm 


the Southwest, and maintains offices in 
Kansas City, Dallas and Houston in 
addition to the Tulsa headquarters. 
The company announces appointment 
of J. H. Richardson, 1906 McKinney 
Avenue, Houston, as its representative 
in South Texas and South Louisiana. 
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176 Johnson St Brooklyn, N.Y 





A.S.T.M.-C.F.R. OCTANE RATINGS 
Natural Gasoline and Gas Analysis 
Using Podbielniak apparatus. 

All other tests on Petroleum Products. 


Phoenix Chemical Laborator 


“an exclusive petroleum testing laboratory’ 
3953 Castello Ave. Chicago, IIl. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 











60a 


Daniel Bradford Badger, chairman of 
the board of E. B. Badger & Sons Com- 
pany of Boston, died at his home in 
Winchester, Mass., on October 3. He 
was 84 years old and had been asso- 
ciated with the company bearing his 
name since he was 16 years old—near- 
ly 70 years of continuous service. 
Starting in as an apprentice with the 
coppersmiths, Hicks & Badger (as the 
firm was then called), he worked his 
way up through various positions until 
1879, when he became a partner and 
the name of the company was changed 
to E. B. Badger & Son. In 1900, when 
the business was incorporated under 
the name E. B. Badger & Sons Com- 
pany, he became vice-president. Later 
he became president and then less than 
a year ago was made chairman of the 
board. 

In spite of his advanced years, Mr. 
Badger was active in the business and 
until only a few weeks ago was at the 
office almost every day. He was at all 
times interested in new developments 
in industrial equipment and from the 
company’s engineering and_ research 
departments have come many impor- 
tant processes and advanced designs in 
equipment. 


Aluminum Company of America and 
Chicago Bridge & Iron Works have 
each acquired an interest in American 
Lumber and Treating Company. The 
latter which has _ head- 
quarters in Chicago, builds and oper- 


organization, 


ates plants for treating lumber with 
Wolman salts. 

The process, which is called “Wol- 
manizing,” utilizes the vacuum pressure 
method of treatment. The material to 
be treated is loaded on tram cars, with 
spacers between to allow free circulation 
of the treating solution. The loaded cars 
are placed in a large treating chamber 
designed to withstand both vacuum 
and pressure. 

The treating « aher is closed and 
a high vacuum is created inside by 
pumping the air out. This draws most 
of the air and vapors out of the pores 
of the wood. While still under vacuum 
a Wolman salts solution, which has 
been mixed and measured in separate 
tanks, is admitted to the chamber. The 
vacuum is then 
applied, which 


relieved and _ pressure 
forces the solution into 
the wood. 

The time required to treat a charge 
varies with the size and condition of 
the lumber. After the proper time has 
elapsed, the solution is pumped from 
the treating chamber and the charge 
removed. 
reasons for treating 
protect it from decay 
when exposed to moisture and to keep 


it from being damaged by termites. 


The _ principal 
wood are to 


Wolmanized material has been in use 
for 30 years in Germany and for 1) 
years in the United States and Central 
America. During this time, it has en- 
joyed an excellent service record both 
as to resistance against 
termites. 


decay and 


A wide variety of forest products are 
now being Wolmanized, including di- 
mension and finished lumber for build- 
ing construction, materials for docks, 
wharves, road railings, bridges, fence 
posts, mine timbers and a.wide variety 
of industrial uses. Wolmanized lumber 
is clean and dry and can be handled 
readily and painted. The treatment 
gives the wood a slight yellowish tint, 
but this does not prevent the material 
being finished or painted in any way. 

Wolmanizing not only prevents ter- 
mites from boring into wood, but it 
kills those which may be present in any 
stage. In addition, it makes the wood 
highly fire resistant. Another ad- 
feature of the Wolman 
salts treatment is that it tends to pre- 
serve metal fastenings such as _ nails, 
bolts and 


vantageous 


screws against corrosive 


action. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, 

CIRCULATION, ETC., REQUIRED BY THE ACT 

OF CONGRESS OF AUGUST 24, 1912, 
Of The Refiner and Natural Gasoline Mannfacturer. 
= monthly at Houston, Texas, for October 1, 

934. 

State of Texas, County of Harris: ss. 

Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared A. L. Burns, who, 
having been duly sworn according to law, deposes and 
says that he is the Business Manager of The Refiner 
and Natural Gasoline Manufacturer and that the fol- 
lowing is, to the best of his knowledge and belief, a 
true statement of the ownership, management (and if a 
daily paper, the circulation), etc., of the aforesaid 
publication for the date shown in the above caption, 
required by the Act of August 24, 1912, embodied in 
section 411, Postal Laws and Regulations, to-wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 

Publisher: R. L. Dudley, 3238 Huntington Drive, 
Houston, Texas. 

Editorial Director: S. W. 
Houston, Texas. 

Editor: George Reid. 1651 Danville. Houston. Texas. 

Managing Editor: J. Kent Ridley, 1018 Isabella, 
Houston, Texas. 

Business Manager: A. L. Burns, 4311 San Jacinto, 
Houston, Texas. 

2. That the owner is: (If owned by a corporation, 
its name and address mutt be stated and also immedi- 
ately thereunder the names and addresses of stock- 
holders owning or holding one per cent or more of 
total amount of stock. If not owned by a corporation, 
the names and addresses of the individual owners must 
be given. If owned by a firm, company, or other unin- 
corporated concern, its name and address, as well as 
those of each individual member, must be given.) 

The Gulf Publishing Company, Houston, Texas; James 
Anderson, Houston, Texas; R. ¥.. Blaffer, Houston, 
Texas; Mrs. Sarah Campbell Blaffer, Houston, Texas; 
A. L. Burns, Houston, Texas; J. F. Carter, Jr., Tulsa, 
Okla.; Dr. N. L. Dudley, Goose Creek, Texas; R. L. 
Dudley, Houston, Texas; W. S. Farish, Houston, Texas; 
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Houston, Texas; Chas. H. Lane, Houston, Texas; Wal- 
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Maude G. Sterling, Houston, Texas; R. P._Swinsky, 
New York, N. Y.; R. Waller, Chicago, Il. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent or 
more of total amount of bonds, mortgages, or other 
securities are: (If there are none, so state.) None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder oF 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee 1s 
acting, is given; also that the said two paragraphs con- 
tain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions undef 
which stockholders and security holders who do _ not 
appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a 
bona fide owner; and this affiant has no reason 10 
believe that any other person, association, or corporation 
has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him 

A. BURNS, 
Business Manager 

Sworn to and subscribed before me this 3rd day of 
October, 1934. 

(Seal) J. KENT RIDLEY, | 
(My commission expires June 30, 1955.) 


Robinson, 5002 Scotland, 
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